Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-049333 
(43)Date of publication of application : 15.02.2002 



(51)lnt.CI. 



G09F 9/30 
H05B 33/02 
H05B 33/04 
H05B 33/08 
H05B 33/14 
H05B 33/22 



(21)Application number : 2001-142693 



(71)Applicant : SEMICONDUCTOR ENERGY 
LAB CO LTD 



(22)Date of filing : 



14.05.2001 (72)lnventor 



YAMAZAKI SHUNPEI 
KOYAMA JUN 
TAKAYAMA TORU 



(30)Priority 

Priority number : 2000140043 



Priority date : 12.05.2000 Priority country : JP 



(54) LIGHT EMITTING DEVICE AND ELECTRICAL EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light 
emitting device in which the picture is bright and 
which is inexpensive, and an electrical equipment 
using the same. 

SOLUTION: In this light emitting device comprising 
picture element parts and driving circuits on the same 
insulating material, all of the picture element parts 
and the driving circuits are formed of n-channel type 
semiconductor elements and the production process 
is simplified. As the light emitting elements disposed 
on the picture element parts are radiated in the 
direction apart from the insulating material, almost the 
whole of the picture electrode (which correspond to 
the negative electrode of EL element) becomes an 
effective light emitting region, therefore, can be made to be a display region effectively 
utilizing the area of pixel electrodes. In such a manner, the light emitting device of which 
picture quality is bright and which is inexpensive, can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] All the semiconductor devices that form said picture element part and said drive circuit in 
the luminescence equipment which includes a picture element part and a drive circuit on the same 
insulator are luminescence equipment characterized by being the semiconductor device of an n 
channel mold. 

[Claim 2] It is luminescence equipment which a switching element and a current controlling element 

are prepared in said picture element part, and an inverter circuit is prepared in said drive circuit in 

the luminescence equipment which includes a picture element part and a drive circuit on the same 

insulator, and is characterized by all of said switching element, said current controlling element, and 

said inverter circuit consisting of a semiconductor device of an n channel mold. 

[Claim 3] It is luminescence equipment characterized by being the plastic plate with which said 

insulator prepared the protective coat in both sides or one side in claim 1 or claim 2. 

[Claim 4] It is luminescence equipment characterized by said semiconductor device being a thin film 

transistor in any 1 of claim 1 thru/or claims 3. 

[Claim 5] It is luminescence equipment characterized by said drive circuit including an EEMOS 
circuit or an EDMOS circuit in any 1 of claim 1 thru/or claims 4. 

[Claim 6] It is luminescence equipment characterized by preparing the EL element in these two or 
more pixels in any 1 of claim 1 thru/or claims 5 including the pixel of plurality [ picture element 
part /said]. 

[Claim 7] It is luminescence equipment characterized by including the decoder which consists of two 
or more NAND circuits in which said all drive circuits were formed by the semiconductor device of 
an n channel mold in the luminescence equipment which includes a picture element part and a drive 
circuit on the same insulator. 

[Claim 8] It is luminescence equipment characterized by including the semiconductor device of n n 
channel molds connected to the semiconductor device of n n channel molds by which said NAND 
circuit was connected to the serial in claim 7, and juxtaposition. 

[Claim 9] in the luminescence equipment which includes a picture element part and a drive circuit on 
the same insulator, said buffer connects to the semiconductor device of the 1 st n-channel mold, and 
the mold semiconductor device of this 1st n channel at a serial including the buffer with which all 
said drive circuits were formed by the semiconductor device of an n-channel mold — having ~ and ~ 
this — the luminescence equipment characterized by to be included the semiconductor device of the 
2nd n-channel mold which makes the gate the drain of the semiconductor device of the 1st n-channel 
mold. 

[Claim 10] In the luminescence equipment which includes a picture element part and a drive circuit 
on the same insulator, said all drive circuits contain the decoder which consists of two or more 
NAND circuits formed with the n channel mold TFT, and the buffer altogether formed with the n 
channel mold TFT. said buffer - the 1st n channel mold TFT - and — this — it connects with the 1st 
n channel mold TFT at a serial - having - and - this ~ the luminescence equipment characterized 
by including the 2nd n channel mold TFT which makes the gate the drain of the 1st n channel mold 
TFT. 

[Claim 1 1] It is luminescence equipment characterized by including the shift register which consists 
of two or more flip-flop circuits in which said drive circuit was formed with the E mold NTFT and 
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the D mold NTFT in the luminescence equipment which includes a picture element part and a drive 
circuit on the same insulator. 

[Claim 12] It is luminescence equipment characterized by including two or more NAND circuits 
formed in the shift register list which consists of two or more flip-flop circuits in which said drive 
circuit was formed with the E mold NTFT and the D mold NTFT in the luminescence equipment 
which includes a picture element part and a drive circuit on the same insulator with the E mold 
NTFT and the D mold NTFT. 

[Claim 13] It is luminescence equipment characterized by forming two or more E molds NTFT and 
two or more D molds NTFT in said pixel including the pixel of plurality [ picture element part / 
said ] in the luminescence equipment which includes a picture element part and a drive circuit on the 
same insulator. 

[Claim 14] It is luminescence equipment characterized by preparing SRAM by which said picture 
element part was formed in said pixel including two or more pixels in the luminescence equipment 
which includes a picture element part and a drive circuit on the same insulator with two or more E 
molds NTFT and two or more D molds NTFT. 

[Claim 15] Luminescence equipment characterized by preparing the EL element in said pixel in 
claim 13 or claim 14. 

[Claim 16] The electric appliance characterized by using luminescence equipment according to claim 
1 to 14. 

[Claim 17] The digital camera characterized by using luminescence equipment according to claim 1 
to 14. 

[Claim 1 8] The cellular phone characterized by using luminescence equipment according to claim 1 
to 14. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to luminescence equipment including the drive circuit 
for transmitting a signal on the same insulator at a picture element part and a picture element part. It 
is a technique effective in the equipment (henceforth luminescence equipment) which has the 
component (henceforth a light emitting device) whose thin film which becomes inter-electrode [ of a 
pair ] from a luminescent ingredient was specifically pinched. In addition, an organic 
electroluminescence display and organic light emitting diode (OLED: Organic Light Emitting Diode) 
are contained in the luminescence equipment of this invention. 

[0002] Especially this invention is a technique effective in the equipment (henceforth EL 
luminescence equipment) which has the component (henceforth an EL element) whose thin film 
(henceforth EL film) which consists of a luminescent ingredient with which EL (Electro 
Luminescence) is obtained was pinched between an anode plate and cathode. 
[0003] In addition, the luminescent ingredient which can be used for this invention contains all the 
luminescent ingredients that emit light via singlet excitation, triplet excitation, or both excitation 
(phosphorescence and/or fluorescence). 

[0004] Moreover, this invention can also be carried out to the equipment (henceforth a liquid crystal 
display) which has the component (henceforth a liquid crystal device) which inserted the liquid 
crystal ingredient into inter-electrode. 
[0005] 

[Description of the Prior Art] In recent years, development of active-matrix mold EL luminescence 
equipment is progressing. Active-matrix mold EL luminescence equipment prepares a thin film 
transistor (henceforth TFT) in each of each pixel prepared in the picture element part, controls the 
amount of currents which flows to an EL element by TFT, and controls the luminescence brightness 
of each pixel. Therefore, it is suitable when obtaining a high definition image, since an electrical 
potential difference can be supplied to each pixel at homogeneity even if the number of pixels 
increases. 

[0006] Moreover, the advantage of active-matrix mold EL luminescence equipment is a point which 
can form circuits, such as a shift register, a latch, or a buffer, by TFT on the same insulator as a drive 
circuit which transmits a signal to a picture element part. It became possible to produce thereby very 
small lightweight EL luminescence equipment. 

[0007] However, it had the problem that a manufacturing cost became it high that active-matrix mold 
EL luminescence equipment has the complicated production process of TFT. Moreover, in order to 
form two or more TFT(s) in coincidence, when a production process becomes complicated, it is 
difficult [ it ] to secure the yield. When a malfunction is especially in a drive circuit, the line defect 
that a pixel single tier does not operate may be caused. 

[0008] The fundamental structure of active-matrix mold EL luminescence equipment is shown in 
drawing 18 (A) and (B) here. In drawing 18 (A), on a substrate 1801, TFT(henceforth the current 
control TFT) 1802 for controlling the current which flows to an EL element is formed, and the anode 
plate 1803 is connected to the current control TFT1802. Moreover, on the anode plate 1803, the 
organic electroluminescence film (thin film which consists of a luminescent organic material with 
which EL is obtained) 1804, and cathode 1805 are formed, and EL element 1806 which consists of 
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an anode plate 1803, organic electroluminescence film 1804, and cathode 1805 is formed. 
[0009] At this time, luminescence generated by the organic electroluminescence film 1804 
penetrates an anode plate 1803, and is emitted toward the direction of the arrow head in drawing. 
Therefore, the current control TFT 1802 became the shelter which sees from a watcher and interrupts 
luminescence, and had become the factor which narrows an effective luminescence field (field where 
a watcher can observe luminescence). Moreover, although luminescence brightness needed to be 
raised for obtaining a bright image when an effective luminescence field was narrow, we were 
anxious about raising luminescence brightness raising the driver voltage of the organic 
electroluminescence film, and bringing degradation forward. 

[0010] Then, the active-matrix mold EL luminescence equipment of structure as shown in drawin g 
18 (B) is proposed. In drawing 18 (B), the current control TFT1807 is formed on a substrate 1801, 
and cathode 1808 is connected to the current control TFT1807. Moreover, on cathode 1808, the 
organic electroluminescence film 1809 and an anode plate 1810 are formed, and EL element 1811 
which consists of cathode 1808, organic electroluminescence film 1809, and an anode plate 1810 is 
formed. That is, it becomes EL element 181 1 of the structure of the reverse sense exactly in EL 
element 1806 shown in drawing 18 (A). 

[001 1] At this time, it is reflected in cathode 1808, and most things which advanced to the cathode 
1808 side among the light generated by the organic electroluminescence film 1809 penetrate an 
anode plate 1810, and are emitted toward the direction of the arrow head in drawing. Therefore, it 
becomes possible to make into an effective luminescence field all the fields in which cathode 1 808 
was established, and active-matrix mold EL luminescence equipment with optical high ejection 
effectiveness is obtained. Furthermore, there is an advantage that high luminescence brightness is 
obtained even if driver voltage is low, and a bright image is obtained. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to hold down 
the manufacturing cost of the high luminescence equipment of optical ejection effectiveness, and 
makes it a technical problem for image quality to offer bright cheap luminescence equipment. 
Moreover, the image quality which used the luminescence equipment of this invention for the 
display makes it a technical problem to offer the cheap electric appliance which has a bright display. 
[0013] 

[Means for Solving the Problem] this invention persons thought it desirable to use the n channel 
mold TFT as current control TFT, when EL luminescence equipment with optical high ejection 
effectiveness as shown in drawing 18 (B) was produced. The reason is explained using drawing 19 . 
[0014] Drawing 19 (A) is the example which used the p channel mold TFT for the current control 
TFT to the structure of drawing 18 (B). At this time, the source of the current control TFT 1901 is 
connected to the current supply source line 1902, and a drain is connected to the cathode of EL 
element 1903. In addition, at this structure, it is VL (potential of a low level.) about the potential of 
the current supply source line 1902. here, it is equal to touch-down potential — ** — carrying out — 
the potential of the anode plate of EL element 1903 - VH (high-level potential.) Here, it is 5-10V. It 
is necessary to carry out. 

[0015] Moreover, potential of the gate of the current control TFT 1901 is set to VG, potential of the 
source is set to VS, and potential of a drain is set to VD. At this time, VS-VL and a drain electrical 
potential difference are expressed [ the electrical potential difference which the gate voltage 
concerning the current control TFT 1901 requires between VG-VS, the source, and a drain ] with 
VD-VL for VD-VS and a source electrical potential difference. Moreover, VS is also the potential of 
the cathode of EL element 1903, and if the gate of the current control TFT 1901 opens, it will 
approach the potential VL of the current supply source line 1902. Moreover, the potential VD of a 
drain is equal to the potential VL of the current supply source line 1902. 

[0016] However, since in the case of the structure of drawing 19 (A) potential VS will change if the 
current control TFT1901 opens (VL is approached), the electrical potential difference (VD-VS) itself 
which starts between gate voltage (VG-VS) and the source, and a drain will change. Consequently, 
the amount of currents which flows the current control TFT 1901 changes with change of VS, and 
produces the problem that the current stabilized in EL element 1903 cannot be supplied. 
[0017] On the other hand, the example which used current control TFT as the n channel mold TFT in 
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the structure of drawing 18 (B) is shown in drawing 19 (B). In this case, the electrical potential 
difference (VD-VS) which the potential VS of the source of the current control TFT 1904 requires 
between gate voltage (VG-VS) and the source, and a drain since it is always equal to the potential 
VL of the current supply source line 1902 does not change. Therefore, the current stabilized in EL 
element 1903 can be supplied. 

[0018] As mentioned above, when considering as the pixel of the structure where the cathode of an 
EL element is connected to the drain of the current control TFT, recognition that it was desirable 
using the n channel mold TFT as current control TFT was acquired. 

[0019] So, in this invention, in order to reduce the manufacturing cost of the luminescence 
equipment of a active-matrix mold, it is characterized by using all semiconductor devices (typically 
thin film transistor) as the semiconductor device of an n channel mold. Since the production 
processes of the semiconductor device of a p channel mold are reduced by this, the production 
process of luminescence equipment is simplified and a manufacturing cost can be reduced. 
[0020] Moreover, the point which forms a drive circuit only by the semiconductor device of an n 
channel mold is also one of the descriptions. That is, although a general drive circuit is designed on 
the basis of the CMOS circuit which combined the semiconductor device of an n channel mold, and 
the semiconductor device of a p channel mold complementary, in this invention, the description is 
that it forms a drive circuit only combining the semiconductor device of an n channel mold. 
[0021] 

[Embodiment of the Invention] The gestalt of operation of this invention shows the active-matrix 
mold EL luminescence equipment in which the picture element part and the drive circuit for 
transmitting a signal to the picture element part were formed on the same insulator to drawing 1 . 
[0022] In drawing 1 , on a substrate 1 1, the insulator layer 12 used as a substrate is formed, and TFT 
(henceforth Switching TFT)201 used as a switching element, TFT (henceforth the current control 
TFT)202 used as a current controlling element, the n channel mold TFT203, and the n channel mold 
TFT204 are formed on it. Here, switching TFT201 and the current control TFT202 are shown as an 
example of TFT prepared in a picture element part, and the n channel mold TFT203 and the n 
channel mold TFT204 are shown as an example of an inverter circuit prepared in a drive circuit. 
[0023] In addition, this invention is an especially effective technique, when using a plastic plate 
(plastic film is included) as a substrate 11. In forming TFT on a plastic plate, in the present 
condition, the electrical property with the good p channel mold TFT is not acquired. Therefore, this 
invention of forming all TFT(s) with the n channel mold TFT is a technique especially effective 
when producing active-matrix mold EL luminescence equipment using a plastic plate. 
[0024] First, a picture element part is explained. Switching TFT201 is the n channel mold TFT, and 
includes the drain wiring 25 in a barrier layer including the source field 13, an isolation region 
(impurity range which exists between channel formation fields) 14, an isolation region 15, the drain 
field 16, and the channel formation fields 17-19, gate dielectric film 20, the gate electrodes 21a-21c, 
the inorganic insulator layer 22, an organic compound insulator 23, and source wiring 24 list. This 
switching TFT201 is a switching element for controlling the gate voltage of the current control TFT. 
[0025] In addition, the inorganic insulator layer 22 is a silicon nitride film or nitriding oxidation 
silicon film (expressed with SiOxNyX and an organic compound insulator 23 is resin film (the 
polyimide film, the acrylic resin film, polyamide film, or benz-cyclo-butene film). An organic 
compound insulator 23 may be made to distribute metal particles or a carbon particle. In that case, 
generating of static electricity can be controlled by adjusting the content of metal particles or a 
carbon particle so that specific resistance may be set to 1x108 to lxlOlOohmm. 
[0026] Moreover, as for source wiring 24 and the drain wiring 25, it is desirable to use the metal 
membrane containing the element (preferably caesium, magnesium, a lithium, calcium, a potassium, 
barium, or beryllium) belonging to one group of the periodic table or two groups. Moreover, as a 
metal membrane, the aluminum film, a copper thin film, or a silver thin film is desirable. In addition, 
the bismuth film can also be used. 

[0027] Next, the current control TFT202 is the n channel mold TFT, and contains the pixel electrode 
31 in a barrier layer including the source field 26, the drain field 27, and the channel formation field 
28, gate dielectric film 20, the gate electrode 29, the inorganic insulator layer 22, an organic 
compound insulator 23, and source wiring 30 list. At this time, the drain wiring 25 of switching 
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TFT201 is connected to the gate electrode 29 of the current control TFT202. Moreover, the pixel 
electrode 31 connected to the drain field 27 of the current control TFT202 functions as cathode of 
EL element 40. 

[0028] In addition, as for the pixel electrode 31, it is desirable to use the metal membrane containing 
the element (preferably caesium, magnesium, a lithium, calcium, a potassium, barium, or beryllium) 
belonging to one group of the periodic table or two groups. Moreover, as a metal membrane, the 
aluminum film, a copper thin film, or a silver thin film is desirable. In addition, the bismuth film can 
also be used. 

[0029] Of course, since the source wiring 24 of switching TFT201, the drain wiring 25, and the 
source wiring 30 of the current control TFT202 are formed in the pixel electrode 31 and coincidence, 
they are formed with the same ingredient as the pixel electrode 3 1 . 

[0030] Moreover, 32 is a bank which consists of resin film (the polyimide film, the acrylic resin film, 
polyamide film, or benz-cyclo-butene film) which distributed metal particles or a carbon particle, 
and it contains metal particles or a carbon particle so that specific resistance may be set to 1x108 to 
lxlOlOohmm. With such specific resistance, the electrostatic discharge of TFT can be controlled at 
the time of membrane formation. Moreover, the thin film with which 33 contains the organic 
electroluminescence film, and 34 are the anode plates (electrode which consists of oxide electric 
conduction film typically) of EL element 40. 

[0031] Furthermore, the passivation film 36 is formed so that EL element 40 which consists of the 
pixel electrode (cathode) 31, a thin film 33 containing the organic electroluminescence film, and an 
anode plate 34 may be covered. As passivation film 36, a silicon nitride film, the nitriding 
oxidization silicon film, a carbon film (preferably diamond-like carbon film), the aluminum-oxide 
film, or the tantalum oxide film can be used. The laminating of these may be carried out. 
[0032] Here shows the 1 -pixel circuitry in a picture element part to drawing 2 . In drawing 2 (A), 

205 is gate wiring for applying gate voltage to the gate electrodes 21a-21c of switching TFT201, and 

206 is a current supply source line which supplies the current which flows to EL element 40. 
Moreover, 207 is a capacitor, and it is prepared in order to hold the gate voltage which joins the gate 
electrode 29 of the current control TFT202. In this case, make source wiring 30 of the current control 
TFT202 into the potential (VL) of a low level, and let the anode plate 34 of an EL element be high- 
level potential (VH). 

[0033] Moreover, 1 -pixel another circuitry is shown in drawing 2 (B). In the case of the circuitry 
shown in drawing 2 (B), EL element 208 is formed between the current supply source line 206 and 
the current control TFT202. In this case, make source wiring 30 of the current control TFT202 into 
high-level potential (VH), and let the anode plate 34 of an EL element be the potential (VL) of a low 
level. Moreover, the current supply source line 206 functions as an anode plate 34 of an EL element 
at this time. 

[0034] In addition, although the example which prepared two TFT(s) (Switching TFT and current 
control TFT) in 1 pixel here is shown, the number of TFT may be three pieces, four pieces, five 
pieces, six pieces, or more than it. That is, it is possible to prepare TFT which controls other signals 
in addition to the current control TFT which controls the amount of currents which flows to 
Switching TFT and EL element 40 which change the video signal inputted from source wiring 24. 
[0035] Next, a drive circuit is explained using drawing 1 . The n channel mold TFT203 includes the 
drain wiring 46 in a barrier layer including the source field 41, the drain field 42, and the channel 
formation field 43, gate dielectric film 20, the gate electrode 44, the inorganic insulator layer 22, an 
organic compound insulator 23, and source wiring 45 list. 

[0036] Moreover, the n channel mold TFT204 includes the n channel mold TFT203 and the common 
drain wiring 46 in a barrier layer including the source field 47, the drain field 48, and the channel 
formation field 49, gate dielectric film 20, the gate electrode 50, the inorganic insulator layer 22, an 
organic compound insulator 23, and source wiring 51 list. 

[0037] In addition, the source wiring 45 of the n channel mold TFT203, the drain wiring (the n 
channel mold TFT204 and common wiring) 46, and the source wiring 51 of the n channel mold 
TFT204 are formed with the same ingredient as the pixel electrode 31. 

[0038] In addition, although all TFT(s) shown in this example are formed with the n channel mold 
TFT (henceforth the E mold NTFT) of an enhancement type, they can also use either the n channel 
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mold TFT203 or the n channel mold TFT204 as a DEPURESHON mold. In that case, an 
enhancement type and a DEPURESHON mold can be made and divided by adding the element 
(preferably boron) belonging to the element (preferably Lynn) which belongs to 15 groups of a 
periodic table at the semi-conductor used as a channel formation field, or 13 groups of a periodic 
table. 

[0039] Moreover, when forming an NMOS circuit combining the n channel mold TFT203 and the n 
channel mold TFT204, it may form combining the case (henceforth an EEMOS circuit) where it 
forms by enhancement type TFT(s), and an enhancement type and a DEPURESHON mold 
(henceforth an EDMOS circuit). 

[0040] The example of an EEMOS circuit is shown in drawing 3 (A), and the example of an 
EDMOS circuit is shown in drawing 3 (B) here. In drawing 3 (A), both of 301 and 302 are the E 
molds NTFT. Moreover, in drawing 3 (B), 303 is the E mold NTFT and 304 is the n channel mold 
TFT (henceforth the D mold NTFT) of a DEPURESHON mold. 

[0041] In addition, in drawing 3 (A) and (B), VDH is a power-source line (positive supply line) by 
which a forward electrical potential difference is impressed, and VDL is a power-source line 
(negative supply line) by which a negative electrical potential difference is impressed. A negative 
supply line is good also as a power-source line (touch-down power-source line) of touch-down 
potential. 

[0042] Furthermore, the example which produced the shift register using the EDMOS circuit shown 
in the EEMOS circuit or drawing 3 (B) shown in drawing 3 (A) is shown in drawing 4 . In drawing 
4 , 400 and 401 are flip-flop circuits. Moreover, 402 and 403 are the E molds NTFT, a clock signal 
(CL) is inputted into the gate of the E mold NTFT402, and the clock signal (CL bar) which the 
polarity reversed is inputted into the gate of the E mold NTFT403. Moreover, the notation shown by 
404 is an inverter circuit, and as shown in drawing 4 (B), the EDMOS circuit shown in the EEMOS 
circuit or drawing 3 (B) shown in drawing 3 (A) is used. 

[0043] With the gestalt of operation of this invention, since the processes which form the p channel 
mold TFT by using all TFT(s) as the n channel mold TFT are reduced, the production process of EL 
luminescence equipment can be simplified. Moreover, the yield of a production process can improve 
in connection with it, and the manufacturing cost of EL luminescence equipment can be lowered. 
[0044] 

[Example] [Example 1] This example explains how to manufacture a picture element part and the 
drive circuit prepared around it on the same insulator. However, in order to simplify explanation, 
suppose that the NMOS circuit which combined the n channel mold TFT about the drive circuit is 
illustrated. 

[0045] First, as shown in drawing 5 (A), the insulator 501 which consists of plastics is prepared. In 
this example, the insulator which coated both sides (a front face and rear face) of plastic plate 501a 
with protective coats (carbon film, specifically diamond-like carbon film) 501b and 501c is prepared 
as an insulator 501 which consists of plastics. Of course, it is good also as a configuration which 
prepared the protective coat in one side (a front face or rear face). 

[0046] Next, the substrate film 502 is formed on an insulator 501 at the thickness of 300nm. In this 
example, as substrate film 502, the laminating of the nitriding oxidation silicon film is carried out, 
and it is used by the spatter. At this time, nitrogen concentration of the layer which touches an 
insulator 501 is made into 10 - 25wt%, and it is good to make slight height contain nitrogen rather 
than other layers. 

[0047] Next, the amorphous semiconductor film (not shown) with a thickness of 50nm is formed by 
the spatter on the substrate film 502. Since an insulator 501 is plastics, it is desirable that membrane 
formation temperature does not exceed 200 degrees C (preferably 150 degrees C). 
[0048] In addition, what is necessary is just the semi-conductor film (the microcrystal semi- 
conductor film is included) which does not need to limit to the amorphous semiconductor film and 
includes amorphous structure. As amorphous semiconductor film, amorphous silicon or the 
amorphous silicon germanium film can be used. Moreover, thickness should just be 20-100nm in 
thickness. 

[0049] And the amorphous silicon film is crystallized using the well-known laser crystallizing 
method, and the crystalline substance semi-conductor film 503 is formed. In addition, an excimer 
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laser may be used although solid state laser (specifically Nd: the 2nd higher harmonic of an YAG 
laser) is used in this example. Moreover, as long as the crystallization approach is range which the 
thermal resistance of the insulator 501 which consists of plastics allows, it may use what kind of 
means. 

[0050] Next, as shown in drawing 5 (B), the crystalline substance semi-conductor film 503 is etched 

according to the 1st photolithography process, and the island-shape semi-conductor film 504-507 is 

formed. These are semi-conductor film which serves as a barrier layer of TFT behind. 

[0051] In addition, although the crystalline substance semi-conductor film is used as a barrier layer 

of TFT in this example, it is also possible to use the amorphous semiconductor film as a barrier 

layer. 

[0052] By this example, the protective coat (not shown) which consists of oxidation silicon film is 
formed by the spatter on the semi-conductor film 504-507 at the thickness of 130nm, and the 
impurity element (henceforth p mold impurity element) which uses a semi-conductor as a p type 
semiconductor is added on the semi-conductor film 504-507 here. The element (typically boron or a 
gallium) which belongs to 13 groups of the periodic table as a p mold impurity element can be used. 
In addition, this protective coat is prepared in order to enable concentration control delicate in order 
not to put the crystalline substance silicon film to the direct plasma, in case an impurity is added. 
[0053] moreover, the concentration of p mold impurity element added at this time — 1x1015 - 
5x1017 atoms/cm3 (typically 1x1016-1x1017 atoms/cm3) - then, it is good, p mold impurity 
element added by this concentration is used for accommodation of the threshold electrical potential 
difference of the n channel mold TFT. 

[0054] Next, the front face of the semi-conductor film 504-507 is washed. First, a front face is 
washed using the pure water containing ozone. Since a thin oxide film is formed in a front face in 
that case, a thin oxide film is removed using the fluoric acid water solution diluted to 1 more%. The 
contamination which adhered to the front face of the semi-conductor film 504-507 by this processing 
is removable. As for the concentration of ozone, at this time, considering as 6 or more mg/L is 
desirable. Processing of these single strings is performed without carrying out atmospheric-air 
disconnection. 

[0055] And the semi-conductor film 504-507 is covered, and gate dielectric film 508 is formed by 
the spatter. What is necessary is just to use 10-200nm of insulator layers which contain silicon with a 
thickness of 50-150nm preferably as gate dielectric film 508. Monolayer structure or a laminated 
structure is sufficient as this. In this example, the nitriding oxidation silicon film of 1 15nm thickness 
is used. 

[0056] In this example, it carries out without carrying out atmospheric-air disconnection of from the 
surface washing of the semi-conductor film 504-507 to the formation of gate dielectric film 508, and 
reduction of the contamination in the interface of the semi-conductor film 504-507 and gate 
dielectric film 508 and interface state density is aimed at. In this case, what is necessary is just to use 
the equipment of a multi chamber method (or in-line method) with a washing room and a spatter 
room at least. 

[0057] Next, the tantalum nitride film of 30nm thickness is formed as 1st electric conduction film 
509, and the 370nm tungsten film is further formed as 2nd electric conduction film 510. The 
combination which uses the aluminium alloy film for others as the tungsten film and 2nd electric 
conduction film as 1 st electric conduction film and which combines or uses the tungsten film as the 
titanium film and 2nd electric conduction film as 1st electric conduction film may be used. 
[0058] What is necessary is just to form these metal membranes by the spatter. Moreover, if inert 
gas, such as Xe and Ne, is added as sputtering gas, film peeling by stress can be prevented, 
moreover, the thing for which purity of a tungsten target is made into 99.9999% - resistivity ~ 20 or 
less microomegacm - low - the tungsten film [ **** ] can be formed. 

[0059] Moreover, it is also possible to carry out without carrying out atmospheric-air disconnection 
of from the surface washing of the above-mentioned semi-conductor film 504-507 to the formation 
of the 2nd electric conduction film 510. In this case, what is necessary is just to use at least the 
equipment of a multi chamber method (or in-line method) with the spatter room which forms a 
washing room, the spatter room which forms an insulator layer, and the electric conduction film. 
[0060] Next, the resist masks 511a-51 lg are formed, and the 1st electric conduction film 509 and the 
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2nd electric conduction film 510 are etched. In addition, in this specification, the etching processing 
performed here is called the 1st etching processing. ( Drawing 5 (C)) 

[0061] In this example, the etching approach which used ICP (Inductively Coupled Plasma: 
inductive-coupling mold plasma) is adopted. 

[0062] First, it considers as the pressure of lPa, using the mixed gas of carbon tetrafluoride (CF4) 
gas, chlorine (C12) gas, and oxygen (02) gas as etching gas. For carbon tetrafluoride gas, at this 
time, 2.5x1 0-5m3/min and chlorine gas are [ 2.5x1 0-5m3/min and the oxygen gas of the flow rate of 
each gas ] 1.0xl0-5m3/min. 

[0063] And RF power (13.56MHz) of 500W is impressed to the electrode of a coil mold in this 
condition, and the plasma is generated. Moreover, RF power (13.56MHz) of 150W is impressed to 
the stage on which the substrate was put as an auto-bias electrical potential difference, and it is made 
for a negative auto-bias to join a substrate. This etching condition is called the 1st etching condition. 
[0064] Thereby, the 2nd electric conduction film (tungsten film) 510 is etched alternatively. This is 
because advance of etching of the 1st electric conduction film (tantalum nitride film) becomes 
extremely slow because oxygen joins etching gas. Moreover, it can consider as the configuration 
which has the taper which has a 15-45-degree taper angle using retreat of the resist masks 511a- 
51 le. About 25 -degree taper angle can be acquired on the 1st etching condition. 
[0065] In addition, a taper is the part to which the end face in the edge of an electrode became 
slanting, and the include angle with a substrate is called a taper angle. Moreover, the configuration 
which has a taper is a configuration which became slanting with the taper angle with an electrode 
edge, and a trapezoid is contained in the configuration which has a taper. 

[0066] Next, it etches by making etching gas into the mixed gas of carbon tetrafluoride gas and 
chlorine gas. At this time, carbon tetrafluoride gas and the chlorine gas of lPa and the flow rate of 
each gas are 3.0xl0-5m3/min about a pressure. Moreover, RF power of 500W is impressed to the 
electrode of a coil mold, and RF power of 20W is impressed to the stage on which the substrate was 
put as an auto-bias electrical potential difference. This condition is called the 2nd etching condition. 
[0067] In this way, the source wiring 517 of Switching TFT and the drain wiring 518 are formed in 
the gate electrode 512 which consists of a cascade screen of the 1st electric conduction film and the 
2nd electric conduction film - 516 lists. 

[0068] Next, n mold impurity element (this example Lynn) is added in self align by using the gate 
electrodes 512-516, source wiring 517, and drain wiring 518 as a mask. In this way, n mold impurity 
element is contained in the impurity ranges 519-527 formed by the concentration of 1x1020 - 
1x1021 atoms/cm3 (typically 2x1020 - 5x1021 atoms/cm3). These impurity ranges 519-527 form the 
source field and drain field of the n channel mold TFT. 

[0069] Next, a gate electrode is etched, using the resist masks 51 la-5 1 lg as it is. What is necessary 
is just to make this etching condition into the etching conditions which set the auto-bias electrical 
potential difference to 20 W in the 1st etching condition. On this condition, only the 2nd electric 
conduction film (tungsten film) is etched alternatively, and the drain wiring (henceforth the 2nd 
drain wiring) 534 with which it consists of the gate electrodes (henceforth the 2nd gate electrode) 
528-532 which consist of the 2nd electric conduction film, source wiring (henceforth the 2nd source 
wiring) 533 which consists of the 2nd electric conduction film, and the 2nd electric conduction film 
is formed. ( Drawing 5 (D)) 

[0070] Next, as shown in drawing 5 (E), n mold impurity element (this example Lynn) is added, 
using the resist masks 51 la-5 1 lg as it is. At this process, n mold impurity ranges 535-544 where the 
2nd gate electrodes 528-532 functioned as a mask, and n mold impurity element was contained by 
the concentration of 2x1016 - 5x1019 atoms/cm3 (typically 5x1017-5x1018 atoms/cm3) are 
formed. In addition, on these specifications, the impurity range where n mold impurity element was 
added by this concentration will be called n mold impurity range (b). 

[0071] Moreover, addition conditions here set up acceleration voltage 70-120kV (this example 
90kV) and more highly so that Lynn may penetrate the 1st electric conduction film and gate 
dielectric film and may reach the semi-conductor film. 

[0072] Next, as shown in drawing 6 (A), gate dielectric film 508 is etched by the dry etching 
method, and the gate dielectric film 545-549 isolated mutually is formed. In addition, although this 
example shows the example which etched gate dielectric film so that it may be exposed of n mold 
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(impurity range a) 519-527, gate dielectric film may remain in the front face of n mold (impurity 
range a) 519-527. 

[0073] As etching gas, by the flow rate of 3.5x1 0-5m3/min, this etching condition sets CHF3 (3 
carbon fluoride) gas as a sink, and sets an etching pressure to 7.3xl03Pa. Moreover, impression 
power is set to 800W. 

[0074] At this time, the 1st electric conduction film (tantalum nitride film) is etched into 
coincidence, and the gate electrodes (henceforth the 1st gate electrode) 550-554 which consist of the 
1st electric conduction film are formed. Therefore, EL luminescence equipment shown in this 
example has the gate electrode of the structure which carried out the laminating of the 1st gate 
electrode and the 2nd gate electrode. 

[0075] moreover, it is shown in drawing 6 (A) — as — the 1st gate electrode 550 - n mold impurity 
range (b) - it becomes what a part laps with 535 and 536 (it laps through gate dielectric film 545). 
namely, n mold impurity range (b) ~ although 535 and 536 include the fields 536a and 536b which 
do not lap with Fields 535a and 535b and the 1st gate electrode 550 which lap with the 1st gate 
electrode 550 through gate dielectric film 545 through gate dielectric film 545, they are good. 
[0076] In addition, although the 1st gate electrode 550 functions as some gate electrodes, the fields 
535a and 536a which lapped with the 1st gate electrode 550 through gate dielectric film 545 are 
effective in reduction of a hot carrier effect. Degradation which originates in a hot carrier effect by 
this can be controlled. The above description is common to all TFT(s). 
[0077] Next, as shown in drawing 6 (B), added n mold impurity element is activated. As an 
activation means, laser annealing is desirable. Of course, as long as the thermal resistance of plastic 
plate 501a allows, the means which used together lamp annealing, furnace annealing, or them and 
laser annealing may be used. In addition, it is desirable to make low the oxygen density in a 
processing ambient atmosphere as much as possible at this time. This is for preventing oxidation of a 
gate electrode, and sets an oxygen density to 1 ppm or less desirably. 

[0078] Next, as shown in drawing 6 (C),.the inorganic insulator layer 555 which consists of a silicon 
nitride film or nitriding oxidation silicon film is formed in the thickness of 50-200nm. What is 
necessary is just to form this inorganic insulator layer 555 by the spatter. 

[0079] Then, the plasma treatment using hydrogen (H2) gas or ammonia (NIB) gas performs a 
hydrogen treating. If a hydrogen treating is completed, the resin film which penetrates the light as an 
organic compound insulator 556 will be formed in the thickness of 1-2 micrometers. What is 
necessary is just to use the polyimide film, the polyamide film, the acrylic resin film, or the BCB 
(benz-cyclo-butene) film as resin film. Moreover, it is also possible to use the photopolymer film. 
[0080] In addition, in this example, the cascade screen of the inorganic insulator layer 555 and an 
organic compound insulator 556 is called an interlayer insulation film. 

[0081] Next, as shown in drawing 6 (D), a contact hole is formed to an interlayer insulation film, and 
wiring 557-562 and the pixel electrode 563 are formed. In addition, in this example, it considers as 
the cascade screen of 3 layer structures which carried out continuation formation of the aluminum 
film which includes this wiring for the 50nm [ a lower layer side to ] titanium film, and 200nm 
titanium, and the aluminum film containing a 200nm lithium by the spatter. Moreover, only the 
aluminum film containing a lithium can also be formed with vacuum deposition. However, it is 
desirable to carry out continuation formation without carrying out atmospheric-air disconnection also 
in such a case. 

[0082] It is important to make it the outermost surface of the pixel electrode 563 turn into a small 
metal side of a work function here. This is because the pixel electrode 563 will function as cathode 
of an EL element as it is. therefore - at least - a pixel - an electrode - 563 - the outermost surface 
— the periodic table — one — a group -- or — two -- groups — belonging - an element — containing — 
a metal membrane - or - a bismuth - (-- Bi --) - the film -- ** - carrying out - things - being 
desirable . Moreover, since wiring 557-562 is formed in the pixel electrode 563 and coincidence, it 
will be formed by the same electric conduction film. 

[0083] In wiring 557 and 559, at this time, the source wiring of an NMOS circuit and 558 function as 
drain wiring. Moreover, wiring 560 functions as wiring which connects electrically source wiring 
517 and the source field of Switching TFT, and wiring 561 functions as wiring which connects 
electrically the drain wiring 518 and the drain field of Switching TFT. Moreover, 562 is the source 
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wiring (it is equivalent to a current supply source line) of the current control TFT, and 563 is the 
pixel electrode of the current control TFT. 

[0084] Next, as shown in drawing 7 , the wrap insulator layer (henceforth a bank) 564 is formed for 
the edge of the pixel electrode 563. Patterning of the insulator layer or the organic resin film 
containing 100-400nm silicon is carried out, and bank 564 should just form it. This bank 564 is 
formed so that between a pixel and pixels (between a pixel electrode and pixel electrodes) may be 
filled. Moreover, the purpose which prevents from touching the edge of the pixel electrode 563 
directly also has organic electroluminescence film, such as a luminous layer formed in a degree. 
[0085] In addition, since bank 564 is an insulator layer, it needs cautions for the electrostatic 
discharge of the component at the time of membrane formation. In this example, into the insulator 
layer used as the ingredient of bank 564, a carbon particle metallurgy group particle is added, 
resistivity is lowered, and generating of static electricity is controlled. Under the present 
circumstances, resistivity should just adjust the addition of a carbon particle metallurgy group 
particle so that it may be set to 1x106 to lxl012ohmm (preferably Ixl08-lxl010ohmm). 
[0086] Next, the EL layer 565 is formed with vacuum deposition. In addition, in this example, the 
layered product of a hole injection layer and a luminous layer is called EL layer. That is, the layered 
product which combined a hole injection layer, an electron hole transportation layer, the electron 
hole blocking layer, the electronic transportation layer, the electronic injection layer, or the 
electronic blocking layer to the luminous layer is defined as EL layer. In addition, these may be 
organic materials, or may be inorganic materials, and may be macromolecules, or may be low- 
molecular. 

[0087] In this example, the lithium fluoride (LiF) film is first formed in thickness of 20nm as an 
electronic injection layer, and an aluminum kino RIRATO complex (Alq3) is further formed in the 
thickness of 80nm as a luminous layer. Moreover, the dopant (typically fluorochrome) which serves 
as an emission center to a luminous layer may be added by vapor codeposition. The organic material 
which emits light via triplet excitation as this dopant may be used. 

[0088] Next, if the EL layer 565 is formed, a work function will be large and will form in the 
thickness of 300nm the anode plate 566 which consists of transparent oxide electric conduction film 
to the light. In this example, the oxide electric conduction film which added the oxidation gallium is 
formed in a zinc oxide using vacuum deposition. Moreover, it is also possible to use the oxide 
electric conduction film which consists of indium oxide, a zinc oxide, tin oxide, or a compound that 
combined them as other oxide electric conduction film. In this way, EL element 567 including the 
pixel electrode (cathode) 563, the EL layer 565, and an anode plate 566 is formed. 
[0089] In addition, after forming an anode plate 566, it is effective to form the passivation film 568, 
as EL element 567 is covered completely. It consists of an insulator layer containing a carbon film, a 
silicon nitride film, or the nitriding oxidation silicon film as passivation film 568, and this insulator 
layer is used in a monolayer or the combined laminating. 

[0090] Under the present circumstances, it is desirable to use the good film of coverage as 
passivation film, and it is effective to use a carbon film, especially the DLC (diamond-like carbon) 
film. Since the DLC film can be formed from a room temperature in a temperature requirement 100 
degrees C or less, it can be easily formed also above the heat-resistant low EL layer 565. Moreover, 
the DLC film has the high blocking effectiveness over oxygen, and it is possible to control oxidation 
of the EL layer 565. Therefore, while performing the closure process which continues next, the 
problem that the EL layer 565 oxidizes can be prevented. 

[0091] Furthermore, a sealing agent 569 is formed on the passivation film 568, and the covering 
material 570 is stuck. It is effective to prepare in the interior the matter which has the matter or the 
antioxidizing effectiveness of having the moisture absorption effectiveness that what is necessary is 
just to use ultraviolet-rays hardening resin as a sealing agent 569. Moreover, in this example, the 
covering material 570 uses carbon films (preferably diamond-like carbon film) 570b and 570c for 
both sides of plastic plate (plastic film is also included) 570a. 

[0092] In this way, EL luminescence equipment of structure as shown in drawing 7 is completed. In 
addition, after forming bank 564, it is effective to process continuously a process until it forms the 
passivation film 568 using the membrane formation equipment of a multi chamber method (or in-line 
method), without carrying out atmospheric-air release. Furthermore, it is also possible to process 
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continuously, without carrying out atmospheric-air release even of the process which is developed 
and sticks the covering material 570. 

[0093] In this way, the n channel mold 601 and TFT 602, switching TFT(n channel mold TFT) 603, 
and the current control TFT(n channel mold TFT) 604 are formed on the insulator 501 which uses a 
plastic plate as a parent. The photolithography process needed by the production process of ****** 
is 5 times, and there are than common active-matrix mold EL luminescence equipment. [ few ] 
[0094] That is, the production process of TFT is simplified sharply and improvement in the yield and 
reduction of a manufacturing cost can be realized, moreover, TFT and an EL element became the 
structure inserted with the insulator (covering material is also included) which uses a plastic plate as 
a parent — it gets down and very flexible and lightweight EL luminescence equipment can also be 
realized. 

[0095] Furthermore, as explained using drawing 6 (A), the n channel mold TFT strong against 
degradation resulting from a hot carrier effect can be formed by preparing the impurity range which 
laps with the 1st gate electrode through gate dielectric film. Therefore, reliable EL luminescence 
equipment is realizable. 

[0096] Moreover, the example of circuitry of EL luminescence equipment of this example is shown 
in drawing 8 . In addition, this example shows the circuitry for performing a digital drive. In this 
example, it has the source side drive circuit 801, the picture element part 806, and the gate side drive 
circuit 807. In addition, it is the generic name with which the drive circuit included the source side 
drive circuit and the gate side drive circuit into this specification. 

[0097] the source -- a side - a drive - a circuit — 801 — a shift register — 802 - a latch — (- A — ) — 
803 -- a latch -- (-- B --) -- 804 -- a buffer - 805 preparing -****. In addition, in an analog drive, 
a sampling circuit (it is also called the transfer gate or an analog switch) should just be prepared 
instead of a latch (A) and (B). Moreover, the gate side drive circuit 807 has formed the shift register 
808 and the buffer 809. In addition, what is necessary is just to use the shift register shown in 
drawing 4 as shift registers 802 and 808. 

[0098] Moreover, in this example, the EL element is prepared in two or more of the pixels including 
the pixel of plurality [ picture element part / 806 ]. As for the cathode of an EL element, at this time, 
it is desirable to connect with the drain of the current control TFT electrically. 
[0099] These source side drive circuit 801 and the gate side drive circuit 807 are altogether formed 
with the n channel mold TFT, and all circuits are formed considering the EEMOS circuit shown in 
drawing 3 (A) as a base unit. Although power consumption will be improved a little compared with 
the conventional CMOS circuit, since about 95% of power is consumed by the picture element part, 
EL luminescence equipment which used the CMOS circuit for the drive circuit from the first does 
not pose a problem so much, even if the power consumption of a drive circuit goes up by using an 
NMOS circuit somewhat. 

[0100] In addition, although not illustrated, on both sides of a picture element part 806, a gate side 
drive circuit may be further established in the opposite side of the gate side drive circuit 807. In this 
case, both sides are owning gate wiring jointly between the same structure, and are taken as a 
configuration which a gate signal is sent [ configuration ] from the direction which remained even if 
one of the two broke, and operates a picture element part normally. 

[0101] In addition, the above-mentioned configuration is realizable by producing TFT according to 
the production process shown in drawing 5 - drawing 7 . Moreover, although this example shows 
only the configuration of a picture element part and a drive circuit, if the production process of this 
example is followed, logical circuits, such as a signal dividing network, a D/A converter, an 
operational amplifier, and a gamma correction circuit, can be formed on the same insulator, and 
memory and a microprocessor can also be formed further. 

[0102] Furthermore, EL luminescence equipment of this example after going to the closure (or 
enclosure) process for protecting an EL element is explained using drawing 9 (A) and (B). In 
addition, the sign used by drawing 5 - drawing 8 if needed is quoted. 

[0103] The plan showing the condition that drawing 9 (A) performed even the closure of an EL 
element, and drawing 9 (B) are the sectional views which cut drawing 9 (A) by A- A'. As for a source 
side drive circuit and 806, 801 shown by the dotted line is [ a picture element part and 807 ] gate side 
drive circuits. Moreover, as for 901, a sealing agent 907 is formed in the inside by which the 1st 
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sealant and 903 are the 2nd sealant, and were surrounded by the 1st sealant 902, as for covering 
material and 902. 

[0104] In addition, 904 is wiring for transmitting the signal inputted into the source side drive circuit 
801 and the gate side drive circuit 807, and receives a video signal and a clock signal from FPC 
(flexible print circuit)905 used as an external input terminal. In addition, although only FPC is 
illustrated here, the printed-circuit base (PWB) may be attached in this FPC, and you may become 
the gestalt of TCP (Tape Carrier Package). Moreover, IC may be mounted on a substrate by COG 
(Chip On Glass). 

[0105] Not only the body of EL luminescence equipment but the condition that FPC, TCP, or PWB 
was attached in it shall be included in EL luminescence equipment in this specification. 
[0106] Next, cross-section structure is explained using drawing 9 (B). The picture element part 806 
and the gate side drive circuit 807 are formed above the insulator 501, and a picture element part 806 
is formed of two or more pixels containing the pixel electrode 563 electrically connected to TFT604 
for current control, and its drain. Moreover, the gate side drive circuit 807 is formed using the 
NMOS circuit (refer to drawing 3 ) which combined the n channel mold TFT601 and the n channel 
mold TFT602. 

[0107] The pixel electrode 563 functions as cathode of an EL element. Moreover, bank 564 is 
formed in the both ends of the pixel electrode 563, and the EL layer 565 and the anode plate 566 of 
an EL element are formed on the pixel electrode 563. An anode plate 566 functions also as wiring 
common to all pixels, and is electrically connected to FPC905 via the connection wiring 904. 
Furthermore, all the components contained in a picture element part 806 and the gate side drive 
circuit 807 are covered by the anode plate 566 and the passivation film 567. 

[0108] Moreover, the covering material 901 is stuck by the 1st sealant 902. In addition, in order to 
secure spacing of the covering material 901 and an EL element, the spacer which consists of resin 
film may be formed. And it fills up with the sealing agent 907 inside the 1st sealant 902. In addition, 
it is desirable to use epoxy system resin as the 1st sealant 902 and a sealing agent 907. Moreover, as 
for the 1 st sealant 902, it is desirable that it is the ingredient which penetrates neither moisture nor 
oxygen as much as possible. Furthermore, the matter which has the moisture absorption 
effectiveness in the interior of a sealing agent 907, and the matter with the antioxidizing 
effectiveness may be made to contain. 

[0109] The sealing agent 907 prepared as covered the EL element functions also as adhesives for 
pasting up the covering material 901. Moreover, FRP (Fiberglass-Reinforced Plastics), PVF 
(polyvinyl flora id), a Mylar, polyester, or an acrylic can be used as an ingredient of plastic plate 
901a which constitutes the covering material 901 from this example. 

[0110] Furthermore by this example, carbon films (specifically diamond-like carbon film) 901b and 
901c are formed in both sides of plastic plate 901a as a protective coat at the thickness of 2-30nm. 
Such a carbon film has the role from which the front face of plastic plate 901a is protected 
mechanically while preventing invasion of oxygen and water. Moreover, it is also possible to stick a 
polarizing plate (typically circular polarization of light plate) on outside carbon film 901b. 
[0111] moreover, the side face (disclosure side) of the sealing agent 907 after pasting up the 
covering material 901 using a sealing agent 907 — a wrap » the 2nd sealant 903 is formed like. The 
2nd sealant 903 can use the same ingredient as the 1st sealant 902. 

[0112] By enclosing an EL element with a sealing agent 907 with the above structures, an EL 
element can be completely intercepted from the outside and it can protect from the exterior that the 
matter to which degradation by oxidation of EL layers, such as moisture and oxygen, is urged 
invades. Therefore, reliable EL luminescence equipment is obtained. 

[0113] [Example 2] At this example, different structure from EL luminescence equipment shown in 
the example 1 explains the example which closed the EL element using drawing 10 (A) and (B). In 
addition, the same sign is used about the same part as drawing 9 . Moreover, drawing 10 (B) is the 
sectional view which cut drawing 10 (A) by A- A'. 

[0114] First, in this example, what carried out coating (covering) as an insulator 1001 which forms 
TFT and an EL element with carbon films (specifically diamond-like carbon film) 1001b and 1001c 
by using both sides of plastic film 1001a as a protective coat is used. In addition, the age which 
forms carbon films 1001b and 1001c to both sides of plastic film 1001a should just use a roll-to-roll 
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method. 

[0115] Moreover, a sealing agent 907 is used for the substrate produced to the EL element according 
to the example 1, and the covering material 1002 is stuck on it. What was coated with carbon films 
(specifically diamond-like carbon film) 1002b and 1002c also as covering material 1002 by using 
both sides of plastic film 1002a as a protective coat is used. Furthermore, the end face (edge) of the 
covering material 1002 is closed by the 2nd sealant 1003. 

[0116] [Example 3] This example explains the case where use the n channel mold TFT601 as a 
DEPURESHON mold in an example 1, and the n channel mold TFT602, switching TFT603, and 
current control TFT604 are used as an enhancement type. 

[0117] First, the condition of drawing 5 (A) is acquired according to an example 1. Next, the 100- 
150nm oxidization silicon film 1 101 is formed by the spatter, and the resist mask 1 102 is formed in 
the field which serves as the n channel mold TFT601 on it. ( Drawing 1 1 (A)) 
[0118] Next, the element (this example boron) which belongs to the crystalline substance semi- 
conductor film 503 at 13 groups of the periodic table using the resist mask 1 102 is added. In this 
way, the field 1 104 where the field 1 103 where boron was added by the concentration of 1x1015 - 
5x1017 atoms/cm3 (typically 1x1016 - 1x1017 atoms/cm3), and boron were not added is formed. 
( Drawing 1 1 (B)) 

[0119] Next, patterning of the crystalline substance semi-conductor film is carried out, and the 
island-shape semi-conductor film 1 105-1 108 is formed. At this time, the semi-conductor film 1 105 is 
formed in the field 1 104 in which boron was not added, and the semi-conductor film 1 106-1 108 is 
formed in the field in which boron was added. Namely, TFT which makes the semi-conductor film 
1 105 a barrier layer is three or less 5x1014 atoms/cm, even if boron is not contained or is contained 
to the channel formation field, and as for TFT which makes a barrier layer the semi-conductor film 
1 106-1 108, boron is contained to the channel formation field by the concentration of 1x1015 - 
5x1017 atoms/cm3 (typically 1x1016 - 1x1017 atoms/cm3). ( Drawing 1 1 (C)) 
[0120] A next process should just follow an example 1. In the case of this example, the n channel 
mold TFT formed using the semi-conductor film 1 105 turns into the DEPURESHON mold TFT 
(namely, n channel mold TFT of normally on), and the n channel mold TFT formed using the semi- 
conductor film 1 106-1 108 turns into an enhancement type TFT (namely, n channel mold TFT of no 
MARIOFU). 

[0121] When this example is carried out, the EDMOS circuit shown in drawing 3 (B) can be formed 
combining the DEPURESHON mold TFT and enhancement type TFT which were formed by the 
above-mentioned approach. - 

[0122] In addition, although this example showed the example which uses as an enhancement type 
TFT including the channel formation field where the threshold electrical potential difference was 
shifted to the positive direction, and boron was added by adding boron on the semi-conductor film It 
is also possible by adding the element (typically Lynn or arsenic) belonging to 15 groups of a 
periodic table on the semi-conductor film to use as a DEPURESHON mold TFT including the 
channel formation field where the element which is made to shift a threshold electrical potential 
difference to a negative direction, and belongs to 1 5 groups of a periodic table was added. 
[0123] In addition, this example can be carried out combining an example 1 or an example 2. 
[0124] [Example 4] This example explains the case where all of a source side drive circuit and a gate 
side drive circuit are formed with the E mold NTFT, using drawing 12 - drawing 14 . In this 
invention, the decoder which used only the n channel mold TFT instead of the shift register is used. 
[0125] Drawing 12 is the example of a gate side drive circuit. In drawing 12 , 100 is the decoder of a 
gate side drive circuit, and 101 is the buffer section of a gate side drive circuit. In addition, the buffer 
section points out the part in which two or more buffers (buffer amplifier) were integrated. 
Moreover, a buffer points out the circuit which drives without having effect of latter on the 
preceding paragraph. 

[0126] The gate side decoder 100 is explained first. First, 102 is the input signal line (henceforth a 
selection line) of a decoder 100, and shows Al and Al bar (signal which the polarity of Al 
reversed), A2, and A2 bar (signal which the polarity of A2 reversed), -An, and An bar (signal which 
the polarity of An reversed) here. Namely, what is necessary is just to think that 2n selection line is 
located in a line. 
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[0127] The number is decided by what ****** it is by gate wiring with which the number of a 
selection line is outputted from a gate side drive circuit. For example, since gate wiring becomes 480 
when it has the picture element part of a VGA display, a total of 18 selection lines is needed by 9 bits 
(it is equivalent to n= 9). The selection line 102 transmits the signal shown in the timing chart of 
drawing 13 . If the frequency of A 1 is set to 1 as shown in drawing 13 , in the frequency of two to 1 
time, and A3, the frequency of two to twice and An will become [ the frequency of A2 ] 2-(n-l) 
twice. 

[0128] Moreover, 103a is [ the NAND circuit of the 2nd step and 103c of the NAND circuit (it is 
also called a NAND eel) of the 1st step and 103b ] the NAND circuits of the n-th step. The amount 
of [ of gate wiring ] number of a NAND circuit is required, and n pieces are needed here. That is, a 
decoder 100 consists of two or more NAND circuits in this invention. 

[0129] Moreover, the n channel molds 104-TFT 109 are put together, and NAND circuits 103 a- 103 c 
form the NAND circuit. In addition, 2nTFT is used for NAND circuit 103 in fact. Moreover, each 
gate of the n channel molds 104-TFT 109 is connected to either of the selection lines 102 (A 1 and 
Al bar, A2, and A2 bar -- An, An bar). 

[0130] At this time, it sets to NAND-circuit 103a, and is Al and A2. ~ It connects with juxtaposition 
mutually, and connects with the negative supply line (VDL) 1 10 as the common source, and the n 
channel molds 104-TFT 106 which have the gate connected to either of the An(s) (these are called a 
forward selection line) are connected to the output line 71 as a common drain. Moreover, Al bar, A2 
bar - The n channel molds 107-TFT 109 of each other which have the gate connected to either of the 
An bars (these are called a negative selection line) are connected to the serial, the source of the n 
channel mold TFT 109 located in a circuit edge is connected to the positive supply line (VDH) 112, 
and the drain of the n channel mold TFT 107 located in another circuit edge is connected to the 
output line 111. 

[0131] As mentioned above, in this invention, a NAND circuit contains n n channel molds TFT 
connected to n n channel molds TFT and juxtaposition which were connected to the serial. However, 
in n NAND circuits 103 a- 103 c, all the combination of the n channel mold TFT and a selection line 
differs. Namely, only one is chosen and, as for an output line 1 1 1, a signal with which the output line 
1 1 1 is chosen in an order from the edge is surely inputted into the selection line 102. 
[0132] Next, the buffer section 101 is formed by two or more buffers 1 13a- 1 13c corresponding to 
each of NAND circuits 103a- 103c. However, Buffers 1 13a- 1 13c are all good with the same 
structure. 

[0133] Moreover, Buffers M3a-1 13c are formed using the n channel molds 1 14-TFT 1 16, The 
output line 111 from a decoder is inputted as the gate of the n channel mold TFT1 14 (1 st n channel 
mold TFT). The n channel mold TFT1 14 uses the positive supply line (VDH) 1 17 as the source, and 
uses gate wiring 118 following a picture element part as a drain. Moreover, the n channel mold 
TFT1 15 (2nd n channel mold TFT) makes the positive supply line (VDH) 1 17 the gate, uses the 
negative supply line (VDL) 1 19 as the source, and has always become an ON state by using gate 
wiring 1 18 as a drain. 

[0134] That is, in this invention, Buffers 1 13a- 1 13c contain the 2nd n channel mold TFT (n channel 
mold TFT1 15) which is connected to the 1st n channel mold TFT (n channel mold TFT1 14) and the 
1st n channel mold TFT at a serial, and makes the gate the drain of the 1st n channel mold TFT. 
[0135] Moreover, the n channel mold TFT1 16 (3rd n channel mold TFT) makes a reset signal line 
(Reset) the gate, uses the negative supply line (VDL) 1 19 as the source, and uses gate wiring 1 18 as 
a drain. In addition, the negative supply line (VDL) 1 19 is not cared about as a touch-down power- 
source line (GND). 

[0136] At this time, the relation of WKW2 between the channel width (referred to as Wl) of the n 
channel mold TFT1 15 and the channel width (referred to as W2) of the n channel mold TFT1 14 is. 
In addition, it is the die length of the channel formation field in the direction where channel width is 
perpendicular to channel length. 

[0137] The actuation of buffer 1 13a is as follows. When the negative electrical potential difference is 
first applied to the output line 1 1 1, the n channel mold TFT1 14 will be in an OFF state (condition 
that the channel is not formed). On the other hand, since the n channel mold TFT1 15 is always an 
ON state (condition that the channel is formed), the electrical potential difference of the negative 
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supply line 1 19 is applied to the gate wiring 118. 

[0138] However, when a forward electrical potential difference is applied to an output line 1 1 1, the n 
channel mold TFT1 14 will be in an ON state. At this time, since the channel width of the n channel 
mold TFT1 14 is larger than the channel width of the n channel mold TFT1 15, the potential of the 
gate wiring 1 18 is pulled by the output by the side of the n channel mold TFT1 14, and the electrical 
potential difference of the positive supply line 1 17 is applied to the gate wiring 1 18 as a result. 
[0139] Therefore, the gate wiring 118 outputs a forward electrical potential difference (electrical 
potential difference from which the n channel mold TFT used as a switching element of a pixel is 
turned on), when a forward electrical potential difference is applied to an output line 111, and when 
the negative electrical potential difference is applied to the output line 1 1 1, it always outputs a 
negative electrical potential difference (electrical potential difference from which the n channel mold 
TFT used as a switching element of a pixel is turned off). 

[0140] In addition, the n channel mold TFT1 16 is used as a reset switch which pulls down 
compulsorily the gate wiring 118 with which the forward electrical potential difference was applied 
on a negative electrical potential difference. That is, it is if the selection period of the gate wiring 1 1 8 
expires. A reset signal is inputted and a negative electrical potential difference is applied to the gate 
wiring 118. However, the n channel mold TFT1 16 is also omissible. 

[0141] Gate wiring will be chosen in order by the gate side drive circuit of the above actuation. Next, 
the configuration of a source side drive circuit is shown in drawing 14 . The source side drive circuit 
shown in drawing 14 contains a decoder 121, latch 122, and the buffer section 123. In addition, since 
the configuration of a decoder 121 and the buffer section 123 is the same as that of a gate side drive 
circuit, explanation here is omitted. 

[0142] In the case of the source side drive circuit shown in drawing 14 , latch 122 consists of the lst- 
step latch 124 and the 2nd-step latch 125. Moreover, the lst-step latch 124 and the 2nd-step latch 
125 have two or more unit units 127a and 127b respectively formed with m n channel molds 126a- 
TFT 126c. The output line 128 from a decoder 121 is inputted into the gate of m n channel molds 
126a-TFT 126c which form unit unit 127a. In addition, m is the integer of arbitration. 
[0143] For example, in a VGA display, the number of source wiring is 640. 640 NAND circuits are 
also needed and, as for the case of m= 1, 20 selection lines (it is equivalent to 10 bits) are needed. 
However, if m= 8, a required NAND circuit will become 80 pieces and a required selection line will 
become 14 (it is equivalent to 7 bits). That is, if the number of source wiring is made into M, a 
required NAND circuit will serve as an individual (M/m). 

[0144] And the source of the n channel molds 126a-TFT 126c is respectively connected to the video - - 

signal line (VI, V2 - Vk) 129. That is, if a forward electrical potential difference is applied to an 
output line 128, the n channel molds 126a-TFT 126c will be in an ON state all at once, and the video 
signal corresponding to each is incorporated. Moreover, the video signal incorporated in this way is 
held at the capacitors 130a- 130c connected to each of the n channel molds 126a-TFT 126c. 
[0145] Moreover, the 2nd-step latch 125 also has two or more unit unit 127b, and unit unit 127b is 
formed with m n channel molds 131a-TFT 131c. All of the gate of the n channel molds 131a-TFT 
131c are connected to the latch signal line 132, and if a negative electrical potential difference is 
applied to the latch signal line 132, the n channel molds 131a-TFT 131c will be in an ON state all at 
once. 

[0146] Consequently, it is outputted to a buffer 123 at the same time the signal cuuently held at 
Capacitors 130a- 130c is held at the capacitors 133a- 133c connected to each of the n channel molds 
131a-TFT 131c. And as drawing 13 explained, it is outputted to source wiring 134 through a buffer. 
Source wiring will be chosen in order by the source side drive circuit of the above actuation. 
[0147] As mentioned above, it becomes possible by forming a gate side drive circuit and a source 
side drive circuit only with the n channel mold TFT to form all of a picture element part and a drive 
circuit with the n channel mold TFT. In addition, this invention can be carried out also when setting 
any of a source side drive circuit or a gate side drive circuit, or one of the two to external IC 
(typically TCP or COG). 

[0148] [Example 5] This example explains the case where a source side drive circuit and a gate side 
drive circuit are formed combining the E mold NTFT (E mold NTFT) and the D mold NTFT (D 
mold NTFT), using drawing 15 and drawing 16 . 
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[0149] Drawing 15 is the example of a gate side drive circuit. For 140, in drawing 15 , a shift register 
and 141 are [ the NAND-circuit section and 142 ] the buffer sections. 

[0150] A shift register 140 illustrates concretely the shift register shown in drawing 4 here. As for 
the clock signal line by which the clock signal line reversed 143 and the polarity reversed 144 first, 
and 145, a positive supply line (VDH) and 146 are touch-down power-source lines (GND). And in 
this example, three flip-flop circuits 147a- 147c are illustrated as a base unit which forms a shift 
register 140. In addition, in fact, it connects with a serial and two or more flip-flop circuits form the 
shift register 140. 

[0151] Moreover, in this example, flip-flop circuit 147a corresponds to the flip-flop circuit 400 
shown in drawing 4 , and flip-flop circuit 147b has become circuitry corresponding to a flip-flop 
circuit 401 . Moreover, flip-flop circuits 147a- 147c are formed with the E mold NTFT and the D 
mold NTFT. 

[0152] In flip-flop circuit 147a, the gate is connected to the clock signal line 143 for 148 with the E 
mold NTFT. Moreover, it is formed by arrangement as the EDMOS circuits 148a- 148c of the 
structure of drawing 3 (B) show to drawing 4 . In addition, 150 is a positive supply line (VDH) and 
151 is a touch-down power-source line (GND). 

[0153] Moreover, flip-flop circuit 147b will be the same circuitry as flip-flop circuit 147a, if the gate 
of the E mold NTFT 152 removes the point connected to the clock signal line 144 which the polarity 
reversed. 

[0154] And the output line 153 of flip-flop circuit 147a and the output line 154 of flip-flop circuit 
147b are connected to NAND-circuit 155a. In addition, although three NAND circuits 155a-155c are 
illustrated by the NAND-circuit section 141, it consists of two or more NAND circuits in fact. The 
NAND circuit is arranged at a rate in two flip-flop circuits one. Moreover, NAND circuits 155a- 155c 
are formed with the E mold NTFT and the D mold NTFT. 

[0155] In NAND-circuit 155a, an output line 153 is connected to the gate of the E mold NTFT156, 
the touch-down power-source line 151 is connected to the source, and the E mold NTFT157 is 
connected to a drain. Moreover, an output line 154 is connected to the gate of the E mold NTFT157, 
the drain of the E mold NTFT 156 is connected to the source, and an output line 158 is connected to a 
drain. Moreover, the source of the D mold NTFT 159 is connected to the positive supply line 160, 
and the gate and a drain are connected to an output line 158. 

[0156] And the output line 158 of NAND-circuit 155a is connected to EDMOS circuit (you may also 
call it inverter circuit) 161a. In addition, although three EDMOS circuits 161 a- 161c are illustrated by 
the buffer section 142, it consists of two or more EDMOS circuits in fact. 

[0157] In EDMOS circuit 161a, the gate of the E mold NTFT 162 is connected to an output line 158, 
the source is connected to the negative supply line (VDL) 163, and a drain is connected to an output 
line (it is equivalent to gate wiring of a picture element part) 164. Moreover, the gate and the drain of 
the D mold NTFT165 are connected to an output line 164, and the source is connected to the positive 
supply line 160. 

[0158] Next, the configuration of a source side drive circuit is shown in drawing 16 . The source side 
drive circuit shown in drawing 16 has composition which added the transfer gates 165a-165c to the 
gate side drive circuit shown in drawing 15 , and a shift register 140, the NAND-circuit section 141, 
and the buffer section 142 can use the same circuit. In addition, this configuration is a configuration 
in the case of performing an analog drive. 

[0159] Moreover, although the E mold NTFT is formed in two juxtaposition as the transfer gates 
165a- 165c in this example, while this is redundant design, it is a device for earning the serviceability 
of a current. Moreover, 166 is a video signal line. 

[0160] By the way, what is necessary is just to form the latch 122 who explained by drawing 14 , and 
the buffer section 123 in the bottom of the NAND-circuit section 141, when performing a digital 
drive in this example. Moreover, what is necessary is to omit latch 122 to make the source side drive 
circuit shown in drawing 14 in the example 4 correspond to an analog drive, and just to establish 
conversely, the transfer gate shown in drawing 16 in the latter part of the buffer section 123. 
[0161] As mentioned above, it becomes possible by forming a gate side drive circuit and a source 
side drive circuit only with the n channel mold TFT to form all of a picture element part and a drive 
circuit with the n channel mold TFT. In addition, this invention can be carried out also when 
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considering any of a source side drive circuit or a gate side drive circuit, or one of the two as external 
IC chip. 

[0162] [Example 6] This example shows an example of the pixel structure in EL luminescence 
equipment of this invention to drawing 17 . For 1701, as for source wiring and 1703, in drawing 17 
(A), gate wiring and 1702 are [ a positive supply line and 1704 ] negative supply lines (good also as 
a touch-down power-source line). Moreover, as for 1705-1708, the E mold NTFT, and 1709 and 
1710 are the D molds NTFT. Moreover, 171 1 is an EL element and is connected to the E mold 
NTFT1708. 

[0163] The pixel structure of this example prepares six TFT(s) into 1 pixel, and forms SRAM (static 
random access memory). Specifically, SRAM is formed with two or more E molds NTFT and two or 
more D molds NTFT. Thus, in carrying out this invention, there is no limitation in the number of 
TFT contained in 1 pixel. 

[0164] In addition, in the case of the pixel structure of this example, the E mold NTFT 1705 
functions as switching TFT, and the E mold NTFT 1708 functions as current control TFT. Moreover, 
the memory function is given combining the inverter circuit which consists of the inverter circuit, the 
E mold NTFT1707, and the D mold NTFT1710 which consist of an E mold NTFT1706 and a D 
mold NTFT1 709. 

[0165] Furthermore, drawing 1 7 (B) is an example which communalized the negative supply line 
1704 and has arranged two adjoining pixels which were shown in drawing 17 (A) to the symmetry. 
The number of wiring which this prepares in a picture element part can be reduced, and densification 
which is a pixel can be attained. 

[0166] In addition, it combines with any configuration of an example 1 - an example 5, and the 
configuration of this example can be carried out. 

[0167] [Example 7] The source side drive circuit shown in the example 4 or the example 5 and a gate 
side drive circuit can also be used for a liquid crystal display. That is, each source side drive circuit 
shown in the gate side drive circuit or drawing 14 shown in the EEMOS circuit shown in drawing 3 
(A), the EDMOS circuit shown in drawin g 3 (B), the shift register shown in drawing 4 , and drawing 
13 can be used as a drive circuit of a liquid crystal display. 

[0168] In addition, a liquid crystal display points out the liquid crystal module with which FPC 
(flexible print circuit) was attached in the liquid crystal panel. In addition, also when PWB (printed- 
circuit base) is prepared in the point of FPC, it shall contain in a liquid crystal module. Moreover, 
you may be the gestalt of TCP (Tape Carrier Package) which attached IC in FPC. Moreover, IC may 
be mounted on a substrate by COG (Chip On Glass). 

[0169] [Example 8] In carrying out this invention, as TFT, not only the top gate mold TFT (typically 
planar mold TFT) but the bottom gate mold TFT (typically reverse stagger mold TFT) may be used. 
Moreover, it is also possible to use MOSFET formed in the semi-conductor substrate (typically 
silicon substrate). 

[0170] In addition, it combines also with the configuration included in any of an example 1 - an 
example 7, and the configuration of this example can be carried out. 

[0171] [Example 9] The luminescence equipment or the liquid crystal display formed by carrying out 
this invention can be used as a display of various electric appliances. As an electric appliance of this 
invention, the picture reproducer equipped with a video camera, a digital camera, a goggles mold 
display (head mount display), a car-navigation system, a car audio, the note type personal computer, 
the game device, the portable information device (a mobile computer, a cellular phone, a handheld 
game machine, or digital book), and the record medium etc. is mentioned. The example of these 
electric appliances is shown in drawing 20 and drawing 21 . 

[0172] Drawing 20 (A) is an EL display and contains a case 2001, susceptor 2002, and a display 
2003. The luminescence equipment or the liquid crystal display of this invention can be used for a 
display 2003. When using EL luminescence equipment for a display 2003, since it is a spontaneous 
light type, it can consider as a display unnecessary [ a back light ] and thin. 

[0173] Drawing 20 (B) is a video camera and contains a body 2101, a display 2102, the voice input 
section 2103, the actuation switch 2104, a dc-battery 2105, and the television section 2106. The 
luminescence equipment or the liquid crystal display of this invention can be used for a display 
2102. 
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[0174] Drawing 20 (C) is a digital camera and includes a body 2201, a display 2202, an eye 
contacting part 2203, and the actuation switch 2204. The luminescence equipment or the liquid 
crystal display of this invention can be used for a display 2202. 

[0175] drawing 20 — (-- D --) - a record medium - having had — picture reproducer (specifically 
DVD regenerative apparatus) - it is ~ a body -- 2301 -- record media (CD, LD, or DVD) - 2302 — 
actuation - a switch - 2303 - a display - (-- a --) - 2304 - a display - (-- b --) ~ 2305 - 
containing . Although a display (a) mainly displays image information and a display (b) mainly 
displays text, the luminescence equipment or the liquid crystal display of this invention can be used 
for these displays (a) and (b). In addition, CD regenerative apparatus, a game device, etc. are 
contained in the picture reproducer equipped with the record medium, and it sells to it. 
[0176] Drawing 20 (E) is a pocket mold (mobile) computer, and contains a body 2401, a display 
2402, the television section 2403, the actuation switch 2404, and a memory slot 2405. The 
luminescence equipment or the liquid crystal display of this invention can be used for a display 
2402. This pocket mold computer can record information on the record medium which integrated a 
flash memory and nonvolatile memory, or can reproduce it. 

[0177] Drawing 20 (F) is a personal computer and contains a body 2501, a case 2502, a display 
2503, and a keyboard 2504. The luminescence equipment or the liquid crystal display of this 
invention can be used for a display 2503. 

[0178] Moreover, the above-mentioned electric appliance displays more often the information 
distributed through electronic communication lines, such as the Internet and CATV (cable 
television), and its opportunity to display especially animation information has been increasing. 
When EL luminescence equipment is used for a display, since the speed of response of EL 
luminescence equipment is very high, a movie display without delay becomes possible. 
[0179] Moreover, in order that the part which is emitting light may consume power, as for EL 
luminescence equipment, it is desirable to display information that the amount of light-emitting part 
decreases as much as possible. Therefore, when using EL luminescence equipment for the display 
which is mainly concerned with text like a Personal Digital Assistant especially a cellular phone, or a 
car audio, it is desirable to drive so that text may be formed by part for a light-emitting part by 
making a nonluminescent part into a background. 

[0180] Drawing 21 (A) is a cellular phone, is the part (control unit) 2601 which performs a key 
stroke, and the part (information-display section) 2602 which performs an information display, and 
has connected a control unit 2601 and the information-display section 2602 in the connection section 

2603 here. Moreover, the voice input section 2604 and the actuation key 2605 are formed in a - - - — 

control unit 2601, and the voice output section 2606 and a display 2607 are formed in the 
information-display section 2602. 

[0181] The luminescence equipment or the liquid crystal display of this invention can be used for a 
display 2607. In addition, when using EL luminescence equipment for a display 2607, the power 
consumption of a cellular phone can be stopped by displaying a white alphabetic character on a black 
background. 

[0182] In the case of the cellular phone shown in drawing 21 (A), a sensor (KMOS sensor) can be 
made to be able to build in EL luminescence equipment used for the display 2604 in an NMOS 
circuit, and it can also use by reading a fingerprint or the lines on the palms as a terminal for 
authentication systems which attests a user. Moreover, light can also be made to emit so that external 
brightness (illuminance) may be read and an information display may become possible by the set-up 
contrast. 

[0183] Furthermore, if brightness is lowered and use of an actuation switch finishes while using the 
actuation switch 2605, it can low-power-ize by raising brightness. Moreover, when a message is 
received, the brightness of a display 2604 can be raised, and it can low-power-ize also by lowering 
brightness during a message. Moreover, when using it continuously, unless it resets, low-power- 
ization can also be attained by giving the function in which a display will be OFF by time control. In 
addition, these may be manual control. 

[0184] Moreover, drawing 21 (B) is an audio and includes a case 2701, a display 2702, and the 
actuation switches 2703 and 2704. The luminescence equipment or the liquid crystal display of this 
invention can be used for a display 2702. Moreover, although this example shows the audio for 
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mount (car audio), you may use for a non-portable audio (audio component). In addition, when using 
EL luminescence equipment for a display 2704, power consumption can be stopped by displaying a 
white alphabetic character on a black background. 

[0185] Furthermore, the electric appliance shown above can make a photosensor able to build in the 
luminescence equipment or the liquid crystal display used for the display, and can also establish a 
means to detect the brightness of an operating environment. When using EL luminescence 
equipment for a display, a function which modulates luminescence brightness according to the 
brightness of an operating environment can also be given. 

[0186] The image sensors (the shape of a field, sensor of linear or punctiform) formed in EL 
luminescence equipment specifically used for the display in the NMOS circuit can be formed, or it 
can carry out by preparing CCD (Charge Coupled Device) in a body or a case. A user can recognize 
an image or text satisfactory, if the brightness of 100-150 is securable by the contrast ratio compared 
with the brightness of an operating environment. That is, it is possible to raise the brightness of an 
image, to make it legible, when an operating environment is bright, to stop the brightness of an 
image, when an operating environment is dark, and to stop power consumption. 
[0187] As mentioned above, the applicability of this invention is very wide, and using for the electric 
appliance of all fields is possible. Moreover, the electric appliance of this example may use 
luminescence equipment or a liquid crystal display including which configuration of examples 1-5. 
[0188] 

[Effect of the Invention] By carrying out this invention, it is a high yield, and the high luminescence 
equipment of optical ejection effectiveness can be manufactured at low cost, and image quality can 
offer bright cheap luminescence equipment. Moreover, image quality becomes possible [ offering the 
cheap electric appliance which has a display with bright image quality ] by using bright cheap 
luminescence equipment for a display. 

[Translation done.] 
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suttee. 

ix, 

z b&®mbi-z&ytmw. 

[IMfS3] |f*3ll tfcl4W*«2(-*5^T, BuftJjfe 

[Sft&5 5l M*5li7iSII*35l4©v^-rtL*»— fciav^ 

■C, SflfBiEidlllSSlSE EMO SOUKfe L < liEDMO S 

[!i#SC7] H*»*JitJtK«ilHl»SrR-o|ft»«:±fc 

tt/c ; |fi»coNANDlHlSS^e>^5.7 f 3-^'S:'^tp^ fc * 
[W*il8] W*3S7(Cl*5V^T, fltflENANDBSSttB: 

y- h&i-&)B2On?ir*/i'a0!MMtilf-?ir£tr£ 

nuieiiifjiiisigfi^r n f^^/i^T f T-e^^^fcia 

§C<£> N A N D lEjgS^b 3 X 3 — «fc l*£T n ^ Y * 

/HTF T-CJK^S y77 

Billets' 7 rtt^l Onft^STFTt5it«Il 



2 

©nft^HTFTO KW U&y— Yb-f*>Wi2(0 

BiJfS^tblHlSSfiEMNT F T*5 i^DlNT F TfM 

[§f#Jf 12] H*«j3J:tneiblBllS«r|g|-«>ttlt{t:± 

MfEIsft lelSStt E S N T F T *3 <t O 5 D S N T F T X-J&rfZ 

* * & E M N T F T jo £ U D %> N T F T T* J^fig $ 
fc**©NANDIUK**tfr. i«r4S»ii-a**iS 
g„ 

[»*3Si 3] HS?g?*5J:T/^l!j|HlKS:l^-«>«6»«:± 

BU ISW^ (d EiNTF T$o£ XmW<V DINT 

1 4] lEmmSfcit^^ttlHlSS^I^— <0^«t^_h 
{r^iffgft&BKi&^-C, 

MEW#fcl±**©E3WTFT:fc±tra*<0D£!NT 
[tt**l 5] 3 * fc tttft&« 1 4fc&VvC. 

30 [MMtgt 1 6 ] 1 75sr#js 1 4 wrnfr-\z 

[R*Si 7] it*g 1 75Sft:fcJS l 4©v^»-lc 
E«<D3§ 3tSB * ffl V •> fc £ i: Srltm £ '-f 5 5? ^ ^* p< 

1 8 ] If #9 1 75M»#Jf 1 4 Wffrfr-K. 
[000 1] 

-Y^— K (OLED : Organic Light Emitting Diode) 

[0 00 2] #ld*^BJ«, .fctfgfffiCDiatwE L 

(Electro Luminescence) <b tVS^3ttSfe*t5N-*» 
S*K («T, ELiiV^) zm/vtim* («T> E 
so L*-T-tv^5) «r*1"5^B (WT, EL«)feitt^ 
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[0 0 0 3] tits. *fItffll^rtOT#5Mtt 
*t»tt, -K«jaiE , bL<HtH«3Bjae*fcH:W#©a 

[0 0 0 4] **Wtt*«Mfc*ft*t»Sr^^ 

[0 0 0 5] 

(KT, TFTtl^) *»rt» TFTl;± 
0 E L3im::«*L5 bT*W****Wft 

fcHMrrs. ^rofcfc, B**^Jt*.rt#iii*fc*&- 

[0 0 0 6] 7^T-f/vH)^xSELMg 

Sr PI-Olfi»(*:± t TFT fMt5 H £ tf^tEft^-e 

[00 0 7] L^L/j:d5f>. 7?f^^Fy^7lE 
L*3t3e«»4TFTOl!liftxe!9S*«l'e*)5 = 

T FT5:P^l;Mt5fc«>, «3SXS*siWtlc*5 t 

[0 0 0 8] rrt'7^f^vFP^^lELM8 
BwS*«J*«3SSrH 1 8 (A) , (B) J^f. Ml 
8 (A) KfcVT, Sffil 8 0 1 ±{CJiEL^tCjSfttb 

t^0) 1 8 0 2«J^ 1»J#TFT180 2 
8 0 3*S^g!SixTV>5. £fc, 1118 0 
3©±KI*tlELi (EL*J#b*L5**-lt*m«-» 
*»P>*5*R) 1 804, 8 0 5iJS3KfifcS*t» HI 

Si 8 0 3, flELil 8 0 4*3j;0!iil 8 0 5^ 
ib&5E L*^ 18 0 6d*Jgj$3iVtV£ 0 
[0009] l©i#, tiELll 8 0 4-C*«*tb 
t*3ttt»« 1 8 0 3 LTUlf W^PP©*-|pJ^|6] 

!)>-3tM$Jl5. &oT, «timPTFT1 802tt 

mM&frtb&Tmyt&mzm&mtt£^TL-&\,\ 

t >ft'B«rft S K: li^ftiWS Sr ± tf 5 fc o # , % 
SrJhW 5 r t fiWH E LK©Blft«EE«:±tf s r. 

[0010] ^r:t\ 118 (B) iCTjVT ± 5 ftWiiro 



4 

5o ei is (b) ictsv-c, sfi.i 8 o i±t,azmmm 

HTFT 1 80 7i>Wl&£fls 1«»1«TFT1 8 0 7 
tCttl^Sl 8 0 8&&tii£frX^Z> B ^Hl8 0 

8O±l:liflELgl 8 0 9, S<118 10d5®fi!c^ 
ft, mmi 8 0 8, tiELll 8 0 9*5j;tf6§fiil 8 
1 OA^^CSEL^l 8 1 l^J&^ft-Cl^. EP 

Hi 8 (A) t^LfcELtSf^l 8 0 6 ite*>J: 5 
ifa»l6l#0«3S«>EL3ll^-l 8 1 1 ift5. 
io [001 1] r<7>££\ tiELll 80 9-C^fig^iX 
fc3t<0 5 *>(&iH 1 8 0 8 081— itfr Lfc fcWttJ&ifBffi 1 
8 0 8T-g:«-£;n,6§ffil 8 1 0 Srgii L-CHtpW^PpcO 
*iRifciRi*»oT)»W*ix5. t£o-c, Mfi 8 0 8«« 

ft 1 ?, HiLi$Wil^7^f-f h V 9 ^iE 

[0 0 12] 

20 [3§W##ftL.fc5 i-t-Sg&g] **WHu ftl&>9ttiL 
U HB*JWS<Sffi***»BS:««-f5wi:Sri6jB 

[0 0 13] 

(B) l^ti^OTO mU»*0>*V\E.L»3te£fi - 
BSSESiJ^ITFTt LTIin^^^/wm 
30 TFT&ffl^SwttfSMSL^t^fc. ^©IftCo 
I^THIl 9Srffl^Tlft^-f-5. 
[00 14] 119 (A) (41111 8 (B) <Dffi&iC*tl, 

xm.&mT f tic p 3-^*^mr FT^m^itmxh 
6 0 rcoit, wgusHJpTFT i 9 o ioy- ^ttfl;^ 

ff^Ml 9 0 2lcSNK$tt. KKfl4EL*fl90 
1 9 0 2<DW,&&Vi (o — U^KDflifito i-t'tiS 

*«ffctes?Lv\, ) tu eli?-i 9 o 3<Dmm(Dm 
40 t-rs^s^fos., 

[0 0 15] ^fc, mgS^TFTl 9 0 l©y-h© 

{4S:V D t1-.5 0 :©i §\ mSSiJPTFT 1 9 0 1 Id 
fafaZV— hSJE(4v G -v s , y-^i KW^iroW 

^y^)iiiv D -v L -eg$ti5. v S !4el^t- 

1 9 0 3W^H^*filtT-t)fe'P, ttSEMIPTFT 19 0 
iroy- h^HK t*^^l 9 0 2<OBttV L fcifi 
-^<„ *fc, KWf ^W«fiCV D tt««t^iSll 9 0 2 

so (Dfl;{4v L t^ tv\ 
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[0016] t!5i\ 019 (A) <D«i£©#£\ « 
SEWftlTFT 1 9 0 1 *SJ1< bW6LVg&&.te+Z (V L 

i-itt^o fc», y-hm/E (v G -v s ) fcit^y-^ 

£ >tto Wfc*»*»5 (v D -v s ) ^rrokwd* 
ffcLTLJ^ «JEffilJffl)TFT 1 9 0 1 & 

[0 0 17] Ell 8 (B) ©«Jtfc*SV^T««M 

»TFT*nf^/HTFTt bfcfi»l«r® 1 9 (B) 
iZ7ii-r o lfflliTFT1 9 04©y-^© 

ttttVsttttlcfMEflttMfti 9 o 2©«flfcv L fc«$Lvvfc 
to, (v G -v s ) fciufy-^t Kw^^-t 

©^ic^stffi (v D -v s ) *s^{k-t-5rtn/«cv\ 
^ot, ELig^ i 9 o 3tc££Lfc«ifc&-«*&-f-5;: 

[0 0 18] W±(D<fc 5KU «aEM»TFTO KW V 
lc:EL*-7-©|»tt*sSBBlE*^5«JtroH*t-r5»#, 

[0 0 19] frT-*^t-il TtT-jrf-v 

mto%ytmmto$im=i * h&iiste-pztzit>\z±xto¥m 
..[.o.o 2 0] ttz^ n7-**/i-mto¥mfrm*t~v-em 

mtWtoX* t zmffimz.U%.&t>it1t CMO S UllSSr 
[0 0 2 1] 

imwtommtoMm] *&wtomMtoMmxt±* mmn 
t, ^tommm^^mm-r^tz^towmm^t^m 

[0 0 2 2] @1»C*3^T, SKl liWiTfl&ir&S 
»1 2*s»»tbn, *-©±fcli*>r yf-^JTf J: 
44TFT U^T> ^yf^TFTtV^) 20 
1, mSEIHfPSlH^fcaTFT (KIT, 1ISPTFT 
2 0 2, nft^/HTFT 2 0 3*3<fctfn^ 
t*/HTFT2 0 4#iS:ttfe*lT^.5 0 r. iT'fiBi^ 
SBtdSStt ?>tl/5 T FTOJ1 1 yfy/TFT2 
0 lJoJzttfggfEiMPTFT 2 0 2£tkL, liiolfilSSlCsS: 
Et^HS-f ^^—fm&tomt Ltnft^lTFT 
2 0 3*JJ:tJ«n^Y^^MTFT 2 0 4 fc^f. 

[0 0 2 3] 4*5, *^W«S«1 1 t U/7^fy 



6 

JFMi-Si-fcfcoT, S.^(-*5^T p f t-^^STF T 
F T £ n f^^/HT FTT«t5 t ^ 5 *3S91I±:/ 

[0024] s-r, waasfco^TiMi-fs. 

ynFT2 0 llinft^HTFTT-feO, V— * 

io mis. (^+*^#«*HN::#aE-*-6* 

nmnm 1 4 . asm* 15, km yf-Wc hisj: 

t)!ft*/i'Ma« 1 7 ~ 1 9 *r£tri£tt«, hte 

1120, y-hmH2 1 a~2 lc, IIifl2 2, 
*«*6iii®l2 3, y— ^B*2 4 3feWiKu>f VE»2 
5 r<O^^i/fynFT2 0 1lil«WT 

F Tto-tf — MEfcSMffll-f •5fc«x&*'1' yf^rttX 

<fo<5 0 

[00 2 5] 4*3, fttttM&lUR 2 2 tt^k^a-b L< 
tt«fl:KflaS*fflt (S iOxNyf«^5) -cfeD, 
20 *8a6jtl£2 3 tetffflglgS (xK y -Y 5 FBI, r ^ y /MMB 
R, ^!)7? KltL<li'<v/v'^n^fyi) Xh 

&5Mfc£tf-c<bAv\, Jfc«SM*l x l 0 8~ 

1x1 o 10 Qmi/i5 J; M-^JRiK^fclX 

[0 0 2 6] -y-^B«l2 4j3it;KW^Sail 

2 5i4, mmmtoimbi,<te2m\z.m-rz>7cm (»* 
30 ^, # y /^y u< fi-<y y 

[0 0 2 7] tSMTFT2 0 2linft^ 

^TFTt?fof5, y-*f.Mc2 6, Vffi*tfc2 7*3 

iV^-r 2 8Sr*tr«ttJl, httfMB 
2 0 v y-Hl2 9, iWi!2 2, *Sliffei^a2 
3, y-^.Ifl^3 0Mtftriii^m®3 1 Sr-g-tf. -©t 
3\ yfynFT20 l(DKL"f >SBilft2 5tt« 
40 MftlffllTFT 2 0 2toJf— hM&2 9\£&&&tlX^ 
•5„ mffifflWT FT2 0 2©K^ >m%i 2 7 \Z 

mmzhttmmmmz iiiELmf4o©iiii Lxm 

[0 0 2 8] 4*3, S*m^3 lfi. ^^B^WlSi'bb 

y^-^A, jjjv*svj±, /<y^^t>b 
so irfc#5o 
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[0 0 2 9] m*. Myf^TFT20 1©y-^ 
KW^EI»2 5^J;t;iWTFT2 0 

2<7)y-*iEi^3 Ott. ■*»B3 l i:BlB»R:»***t 

[0 0 3 0] 3 2f4^*tt^fcL<tt*-#^«H[ 

fig, XVT^ KKtL<tt^^^/v'^n^'7 t ^Bt) 
ttS/<^^t?*>9, tbSSt^i x l o 8 -l x l olOQ 
m t ft 5 ct 5 & JRBtf - fc L < tt # - * y St^f Sr^W L 

««lE«S:»*J-rir4:*s-e#6. 3 3tt§«EL 

IWSr^tfWBI, 3 4fiELPSiT-4 0<7>Sft@ (ft*WKf4 

[0 0 3 1] 3 6>C % H^Sffi (tt» 3 1 , *«E L 
Jg£^tf«Bl3 3*3<tW»«3 4^b45ELif4 0 

/H^ffli/^r <b^-e#io rixfeteSJf LTfc&^o 

[0032] -zx*mmu\zi3rtz ) -mm<o®&mf&z: 

@2{C^to HI 2 (A) tCioVNT, 2 0 514^3^^ 
^TFT 2 0 1 (Dy- hfltffi2 1 a— 2 1 cM^— hfltffi 
SrJPx.5fc»^^-hE*"CfcO. 2 0 6 ttE LliiT-4 

0 7ii^ yfyftfc^ «ffiSJ»TFT2 0 2^- 

th% 0 Z(Dm&. *««WTFT2 0 2^y-^ie^3 
0^d-1/-<;WH4: (V L ) iU EL«^-(D|iB1S3 
4W ^Oltt (V H ) t~t%o 
[0 0 3 3] Sfc, — H*<B»J<D@fcflt*S:l2 2 (B) 
(c^-r o 12 2 ( B) i^LfclilRM^, 
H2 0 6 i««t«a*ITFT2 0 2 ttDffflUlE L*^-2 0 
8«Jtl5 9 r<0»£\ *«MMPTFT2 0 2G>y 
-^Bi»3 OSvvf w</u©mfi: (V H ) EL* 
f(7)ii3 4^P-l/^KOie (V L ) t~fZ> 0 £ 
fc, #liMH2 0 6^E L*^iS3 4 i 

[0 0 3 4] ft*;, rrftt-Bfi:2i(OTFT 

^LTl^5#, TFT©fifttt3fi, 4<@, 5f@, 6 flS 

t>L<tt*n«±t?*>oTtAv\ whs y-*mm2 

T F T^octl/E L|f4 0 fcSttix5««E4*:»JWi"S« 
JMBIPTFTCJO*., ^<Oflh<Z>«*Sr*(l»i-5TFTS: 
RftS^fctt^tBT**. 

[0 0 3 5] JEftlHl&lCo^Tia 1 SrfflU^TRW 

-T^o nft^iTFT2 0 3fl y-^fi«41, 

K^yffl«4 2*5<tt/^-Y^»*«*4 3«:*trt£ 
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2 2, ^T«iteliK2 3, y-^SB3Sl4 StyCKWV 
£&4 6£^fr 0 
[00 3 6]it, nft^HTFT2 0 4tt, V- 

4 9£^frffit£Ji, y-M6O«2 0. y-hm®5 
o, «t«1fe1HR2 2« «iI2 3, y-^ia^5i 

*W:nf^/HTFT2 0 3 t *il<0 KM Vffi^ 
4 6 £<a ir 0 

[0 0 3 7] ft*5, nft^lT F T 2 0 3^y^ 
io Ki8l45, KKySEJB (n^^iTFT204i: 
#iItf>K») 46*J±ynft*/HTFT204©y 
-^B»5 lfiiS*«ffi3 1 kR— *tW"C»***t"CV^ 
5 e 

[0 0 3 8] ft*5, *^lfe^^i-TFTtti-^T3i^ 
Ay^^y»nft^iTFT («T, EiNT 
FTil^5) T^J&^tvO^/^ nft^HTFT 
2 0 3 {)L< Bn^/HTFT2 0 4<D^iTflt>~ 

[00 3 9] £fc, nf^iTFT2 0 3^Wn 
ft*MTFT2 0 4Sr»^fc*TNMOSIi]KS: 
Jtm-rzm&. xyAy^^yHTFT^ttMt 
(«T, EEMOS[nll&il/>5) fc, m^^x 

4§-& («T\ EDMOSlHlKtV^) 
30 [0 0 4 0] rr.TEEMOS0KOffi|Sria3 (A) 
EDMOSII]K<0t»S:Ei3 (B) tC^i\ El 3 
(A) (Cjol^T, 3 0 1, 3 0 2ttif*>e>tESNTF 
T-Cfo5o B3 (B) tC^T, 3 0 3ftEMN 

TFT, 3 0 4ttf^^-^3 ylOnf t^fiTF 
T (£AT. DlNTFTtV^) T'fc^o 
[0 0 4 1] ft}b\ 113 (A) , (B) [Cfe^T, V DH 

DLttft(0«JE*SBliD§n5«JBi» "CfeSo 

40 \t\ 

[004 2] £ kfcl, 13 (A) {Zyjk Lf:EEMOS@ 
«5tL<ttH3 (B) lC*LfcEDMOS|II&S:Jt§V^t 

T, 4 0 0, 4 0 1(17^^/70^^0^50 * 
fc, 4 0 2, 4 0 3ttElNTFT-CfcD, ElNTF 
T4 0 2©y-H:iWoy?flt (CD 35s A* S 
tL, ESNTFT4 0 3^^- h JCttffittOSlELfc^ 
vytit^ (CL/H dSA*Stt5o 4 0 4t 

^SJx5!B-g-tt>f ^@Kt?fc9, 04 (B) ^ 

so -fct 0 i-, !H3 (A) ^Lf:EEMOS[H]Kt)L<l4 
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123 (B) (C7^LfcEDMOSH]*§^ffl^<bai,5, 
[0 0 4 3] -£.&W<DMM<Dj&teX*l*£X<Z>TFT$:n 

[00 4 4] 

mmw] mmmi) ^mmmx-^ mmntzom 

lEfblelB&fcll Itlin ft^^lT F T Srffl^--g-*p*fc 
NMO S EDSSSrll^-fS r, t t^S. 
[0 0 4 5] *i\ 0 5 (A) fc*i"J:$fc, 
y*A»P>*ai6«M*5 0 1 SrffljfrtS. *3MM!l"ett7 r 
7 7**f-y 9 frhti&mMfo 5 0 1 <t Lt, ^7^fy^ 
S&5 0 la»SI (*E*5.fctfgffi) 
SI, ftttlftt-tty-l'-t^V K5-Tif 501 
b, 5 0 1c!:3-T^y^Lt^iMfflit5„ *1 

[00 4 6] <5clC^fls:5 0 1±^TSSK5 0 2*30 
0nm»fJI«t6 o *S9fi«-C»4T*l6tt5 0 2fc 

<nm. mmfo 501 cg-rsso^isss: 10-25 

[0 0 4 7] Hk^Tmm5 0 2©iC5 0 nm<£>I¥£ro 

00t (#*L<ttl 5 0*C) Srffl*./JiV^4:«s»*b 

[00 4 8] fc*5, #d^*MMtiKfc:IBJ£'*-5iJ»H:* 
<, 

tr) -?*>*ttf&^. L-ci*#M£X 

T*#5 0 Bgffte2 0~ 1 0 0 nmiDmZX'&tltf 

[0 0 4 9] •£ Lf , ^*n©U— !f-Jg*<t:ftSrfflV^T 
#iftR3l*»W>ttftfls*m\ to&fMMMtt«5 0 3* 

liNd : YAGW-f-©f 2il» 5rffll>5#, ^ 
Jf>vl — If— frffllfvrt»JSlV\ ^elft^feJiT 0 
7^f'^A>f>45W5 0 1 OiBSltt^fF-rSEH-C 

[0 0 5 0] is (b) (c^-rJ; 51-, i&iie^ 
^frim 5 03*iiHigo7^-hy y^T^^xsi-i 1 ? 

xyfy^LtfttW^MS 0 4-5 0 7 

So 



70 

[0 0 5 1] fcib\ **JS0lJT-|iT F T<£>SteJf £ LT 

[0 0 5 2] r. r T***liSf!lT-|i v 5 0 4 ~ 5 

0 7 ±K»ft^*«*»b<C*«aWt (H**i*) *13 

^W^il5 0 4~5 0 7\ZWifiQ-tZ> 0 pm^ffltoTi^i: 

Lxamm^i 3m\cm-t?>7im wicij^dv 

[0 0 5 3] rcDt t^n$tt5pS^*B^7nSf 

1X10 15 ~5 X 1 0 17 atoms/cn> 3 (ft^ft 
(Cli 1X10 16 ~ 1X10 l 7 atoms/cm 3 ) k-ttltf ft 

m T F T (O L # V MMlffi Wflffii tw ffl V ^ h tl S „ 
[0 0 5 4] ftl^ *»»I5 0 4 ~ 5 0 7 <D^ffi*j5fe 

5o ^t<D^ $tmz.m\,^fcm&Mi$2inz>±tb, £t 

*-T5 0 rro&Jit-J: 9¥agftUI5 o 4~5 o 7©f® 

Ki6mg/L£A±t-t-5r iWSLV 1 . rtv^-*CO 
[-0 0 5 5] Lt, ^frSS5 0 4~5 0 7?r8ot 

#--M&*«i5 o 8 z*s<v?mx'm$.i- So y- M6 

gtK5 0 8 t LTH. 10~2 0 0 nm, *f4b<(i5 
30 0-15 OnmWff^oS^Sr-g-tfJfegtKSrfflV^iA 

(1115 nmJS^fli^IisffBf&ffl^So 
[0 0 5 6] *jl*«3lT*fi, i#*#:Bl5 0 4-50 7© 

f 5^1 t/«C<tTV\ ^»#fil5 0 4-5 0 7 t^- h«6 
40 [005 7] ilO^ii5 0 9 iLT30nm 

#co^b^>^/HI*JFMU, ^ tjl-m2<o^fl;gl5 1 

0 i LT 3 7 0 n m©^ V^ry|g4Mt5o ft&t- 

1 iD^wMt XsXf-z >t$k* ^2<DmmmtLx^^v 
xT>m&m^zm&-&t>-it&wxi>&L\<\ 

[0 0 5 8] ztit><o&m&i*x'<y?&XMf&-rin& 
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9 9 9 9%ii"§r tX\ 6W20/iQcmW 

[0 0 5 9] »a©**«5 0 4-5 0 7©* 

ffiiiS#a*&fB2 0*«K5 l 0<D«j*4t**r*«Warr 

[0 0 6 0] iSfctC, l/^f-7^^5 11a-5 11g?r 
JfcritU ^l^>^mBl5 0 9Mi2^)ill5 1 OS: 

(O ) 

[0 0 6 1] ^Hffi^llTfl. I C P (Inductively Coup 
led Plasma : R«g^i^7X^) Srffl^fc^y^^^ 

[0062] tf, x.?f-zs4r#xk Lxmyyitmm 

(CF 4 ) i£St (C 1 2 ) (0 2 ) 

1 P a COEE^J t"t"5o 
m7v<tm$$tfxti*2. 5X10"5 m 
3/m i n N MMJS^fr 2 . 5X10 -5 m 3/m i n , fkWk 
tfX&l. OXloV/min-CMo 
[0 0 6 3] -t Lt, r^itn>f;l/ioSg|I5 0 
0W^)RF1* (13. 5 6MHz) SrHlJPUT^^X 

-<77lF^LT15 0WORFlA (13. 5 6MH 
z) £rf|]#Q L~C, ^ea/MT^^ISl:»b5J;5 

[0 0 6 4] ^n^Cj: «9^2(O^SK (^^T^ 

K) 5 i o#a«Wfc^y^^^*Jx* 0 rtus^^ 

5„ h^*^ 5 1 1 a— 5 1 1 e<^il£*lj 

fflLT15-45° (Or- ^SrWi"-5^— 

[0 0 6 5] ft*5, f-^-ill «S©*Hfflfca3tt5 

[0 0 6 6] iy^V^^Sria^s/^K*^ 
<7}££H^£i P a N ^^f^oSSifi, EyyitSifHif 

^*5cfcViK*^^tt^3. OXloV/mintfc 
5 0 £fc, 3/f/i/S(DSSl:tt5 0 0W(ORF«*S:BJ 

T2 0W^)RFl*?:Mt6o - O^fef^Sr^ 2 
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[0067] o it, £i03mR&K2 0>«miH2: 
oim^/^^- hm@5 i2-5i eatwc^-r 
>^^>-^TFT(Dy-^ia^5 l 7*5J;tf KW vEH 
5 1 8*«»**ix6. 

[0 0 6 8] ft Id, htl5 12-516, y-* 
E8I5 1 7*5±t5KW^B»5 1 8£^*^i: LTg 

1"3o r 5 LT»**ixS3p*S»««5 1 9-5 2 7 K 
ttnM^«*7E** s 1 X 1 0 20^ ixi O21 a toms/cm3 
»o 2 X 1 0 20^- 5X10 21 a toms/cm3) 

S-C-^^ttSo rtlb^«*««5 1 9-5 2 7ttn 

f t*/HT f to y-^i«*5 itf K y«*4i 

[0 0 6 9] J?C(C, h^*^ 5 1 1 a— 5 1 1 g£r 

20 («T, *2y— MtffiiV^5) 5 2 8-5 3 

2. »2©*ttJi»t>45y^BI («T> fg2y- 
*5y»fcV>5) 5 3 3*5ttf*20*tlt^b45 
^vifi«ft (£tT, *2 KKyE8^>5) 5 3 4» 
j££*b£o (B5 (D) ) 

[0 0 7 0] 2fcK, El 5 (E) \Z.7F~t&0\^^ Ui/Xh 
v7^5 11a~5 11g^C0$Sffl^T, nSW 
5c* (**J£WT*H1)» SrSSip-t-S. roiatttS 

2^- h«S5 2 8-5 3 2ft~?X? t LTttttBU ~n- 

M^F^fifeTC^^ 2X10 16 — 5X10 l 9 atoms/cm 3 (ft 

30 ^tfjICte 5X10 I 7 — 5X10 18 at0 ms/cm3) (Dlgt* 
§ttlf:nlT«i«5 3 5-5 4 4«^H5 0 

ftfc*«»««fcnS*tt»«« (b) iff-srt^r 
[0071] rr^SJo^frit J^*iw 

Z> £ 5iDiS«£ESr7 0-1 2 0 k V (*HJS^Jt?tt9 0 

kv) t Kansas-*- 5» 

[0072] m 6 (a) fd^-r«t 5 1-. 

40 SI5 0 BtKy^y^^ttfciO^y^^U 

zwm&Lfcy- h»»5 45-54 9S:*rti- 

60 ft*S, **««-ettna 3 f*MlJ*« (a) 5 19- 
5 2 7 3»s«Si-SJ:5^y-Hft»BtS:3iy^^^Lfc 
WSr^U-CV^SdS, nl^Fttffil (a) 5 19 — 5 2 

[0 0 7 3] Z.CD^y^^y&m*. ^V^iftf^h 
LTCHF3 ( = 7yft:«*) ^/^5r3. 5X10-V 
/m i nOa&aT^L, aiy^^^ffi^S: 7. 3X1 03 

Pait6o BiiaS^fi8 o owtn o 

so [0074] rcD^# x ^lO^mK {,WC9^9^ 
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— hWS («T, f ly-hlffitV^) 5 50~55 

[oo 7 5] 16 (a) (c^-ridic, ny- 

hffiffi5 5 OfinS^lfcfelWS (b) 5 3 5, 5 3 6 tC 
-SB^flt** (y-H6«Bl5 4 5Sr^-U-Cfi*S) ~ 

irliftS. EP*>, nI^»«St (b) 5 3 5. 5 3 6 
IJliy- Hi5 5 0lC^- 4 5&fl-LT 

«&5HB«5 3 5a, 5 3 5b*iJ;yiiy-Mei5 5 

Otcy- hil!5 4 5&fl-L"C«>ice>fcVMH*5 3 6 
a, 5 3 6b&-£tf tfott)AV\ 

[0076] hSH5 5 otsy-Mtffi 

Mfiil5 4 5^ttt4-5fcl«5 3 5a, 5 3 6a 

#5„ JJJL±ro#'lS»l^:T<DTFTlC*jiT*fcS. 
[0 0 7 7] ftlc, 126 (B) Izm-tX 51-, 8SJP§^ 

5 0 1 a^R^^tf-Stf , 7^^T=-/K 77~^ 

[0 0 7 8] ftd, 16 (c) ^{k^ 

5 0~2 0 0 nmC0j?^^ffM^-6o- C <D«&8»fef&IK 5 

5 5li*/-*s>*ffiT^j£-rfttf&V\, 

[0 0 7 9] (H 2 ) ^tKtt?^ 

=T (NH 3 ) #*£ffl^fc7*7^^&ffiKJ: 0*?R{fc; 

6 t U-C^r»*Sr*i-t-5«fJllit4rl~2i* mOff^U: 
IS, r^!>/W»JK«ttL<l4BCB (^/•^B7'f 

[0 0 8 0] fcfc, *HliS^jT?H««lite^5 5 5*5 J: 

[0081] i6 (d) 5t-. amifiit 

m\cMLX='>{' 9 h#— /I'SrJ&SU S£^5 5 7~5 
6 2t=£tffflg5 6 3^JKj*i-So 4*S, #3U£#J 
TlircQgfigj^, TSfilJ^ib 5 0 nm»f?y|, 2 0 
0 nmOf ^y^tf7/l/S = 20 0nmWD 

^ !7 A tsT IV 5 = ? J* m £ X y< y $ ffi-T?iH0£j& L 



i4 

[0 0 8 2] TWmm.M 5 6 3 <E>**® #tt*l38# 

©/h$v^jsBt^5 «fc ptc-rsr tiimsx-foSo r. 

ffi-fSr ir^JfcS^b-CfeS, %:<r>tL#>. 'Pt£< it® 
*mH5 6 3(0*^ffif4j^W*Wl^tL<tt2lSlcS 
1-i5£**^tf&»R*fctt:fc'*^* (Bi) 
rtdSff*LV\ BJft 5 5 7 ~ 5 6 2 HHStSffi 

io 5 6 3 kmtiflZ.M&ZfrZtitb, 1^— ©fUIt'f^J 

[00 8 3] n©i §\ 82^5 5 7, 5 5 9fiNMOS 

ieiK(7>y-^iaii, 5 5 8ith-v4>-mmt i.xmmi- 

5. *fc* E*fe5 6 0tey-*iBi&5 17t^ yfV 
^TFT©y-^«*i:SrmftttK:SN*-*-5Bailli: Lt 
WttU Ifl$5 6 lttKU"f^Ba»5 1 8 t^yfy 

T^fg-fSo 5 6 2«SM«TFT(Dy-^iE 

ft (fBI«»i»fcffiai-S) T'fct), 5 6 3li^ffl« 
20 TFT©H$lStfc5 0 

[008 4] JfcM, H 7 iCTjk-TX 0 XZ-WmWrn 5 6 3© 
SBSPSrS5itfi»K («T> /0**v*3) 5 6 4 SrffM 
-f5, 5 6 4lilOO~4 0 0nmfflSM^tf 

z<D'<>? 5 6 4ttSiSf tiHStOTra (B** 
fc, Sfc»j«i-538*Ji«?©^r*E-Lit^iBill«S5 6- 
[0 0 8 5] ^y^5 6 4liiteSItfe5fc!6 < 

*nmw-?te'<^t 5 6 4<o*m£ft3*6ft:K c H::#— 

^«r«l#Ji-5 0 r. ©gg, Sfet^li 1 x i 0 6 ~ 1 x l 
0l2Q m (if^L< (11 X 1 08~1 X 1 OlOQm) t 

[0 0 8 6] ELS 5 6 5 S:IK^fft{^«t 9 J&fct 

5 0 ^c*5> *^JS^J-Cli, ]E?LffiAJii3J:t«B*Ji©«it 

40 SA1, iETLttJiiM, ]E7LPl±g, 

A* <b L < ttm^iaJhJl E 

[00 8 7] *%W8\X\-t, 4-f m^-^AS tLT7y 
lky^^7^ (L i F) mi2 0 nm<Dff*tC^U $ 
fet»*JBi LTT/U5^/ y 7 h«flc (A 1 q 3) £ 
8 0nm<£>J?£IC^j&-r5„ *7t, ^3tS(C*tLT^7fe 
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[0 0 8 8] fcfc, EL15 6 5«rJ&*Lfcfc>, tt*H 
5 8&H 566&300n mCOff * So ^HJSttfJ 

Lt« iMtw^^A. iMism». ®?<t*x, tu<«: 

3, ELS5 6 5*J4tfl!§<i5 6 6 Sr£tf E LSI ^ 5 6 

10 0 8 9] «j3. il5 6 6«U^ EL» 
5 6 7&3&£lcS5 i?l>:Lt^y>'<->3yl5 6 
8 fc&i-tsr ttawaarc&So '"Syi^-S'a Vffil5 6 

^fc-arfcsfBJi-e/B^s. 

[0 0 9 0] rtfJgg, #/<Uy$?0>ftV'*R£r.''« J y5"<— 

lc (^t^yK^^*-*^ B&fc-JBvsrttt 
*3f|-CfcS„ DLCKttlfii^ 1 o otElTroiSffi 
IfflT-^ai^IfigT'fcSfcfc. jfHSM4£M£V»ELS5 6 5<D 
iAI-tiSI^ItSrir^ttS, DLCi 
liK*fc»i-5^o S '*V^»**JiB5<, ELI565 

<75g£{fc£WJi-sr t;^ffi-t-fcs„ -trofc*, r«i 

|C»<*tJhia*fif 5fflfcELJl5 6 5 £V> 

[0 0 9 1]$ iblC /<y>"<->3 >S§I5 6 8±fcM 
•Jh*t5 6 9*^»ts #/<-#5 7 0£fl£?)-£-:b-£So £t 

jt*t5 6 9t Lmmnmmtmm : km^^iBi< , i*a 

^TA^-lt5 7 Otty^^^-y W7*f-vt 
5 7 OaOiQfiKAXK (»SL<li 
^f^yK?^^*-^!) 5 7 0b, 5 7 0c£ffi 

v>S 0 

[00 9 2] r o LXm 7 ic^-fj; 5 4«3i«>E Lfgft 

**J, 'O^ 5 6 4£15j£LfcSL 
r^->ayg5 6 8 4r^i-5*T-<DX@5r-v^ 

fcS„ Sit, $<bKi$&JS;*-itT;&'<-#5 7 OSrftSU^- 

[0093] i9ur, y^xT-vtm&z&ftk-tz 

ffiS^SOlltnft^lTFTeOl, 6 0 2, 
X^yfynFT (nfY^HTFT) 6 0 3*54 
t>*mi)yilJ#PTFT (nft^lTFT) 6 0 4« 
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HE LISftgfii 9 fc4>fcV\, 
[00 9 4] EP*>, T F T©J8aXS*«*:*Bfc1»lMbS 

m-ets, *fc, TFT&Z.WLm^tf-??*?-?? 

[0 0 9 5] £ktC; 16 (A) «:/8v*Ttt9!LfcJ:3 
S^-fkt-Sfev n f-r^yHT f t £r®/£-r S n t 

s 0 

[0 0 9 6] ***««>E L^)t^«(D[HlSg«^ 

08S8 0 1 . Bi^gi58 0 6S.T^y- biKHEKIsISS 8 0 7 
Sr^rLTV^o **5, ^*ffl# t fi-*3^T, lElilHlSSt 

20 Ifc-crfcSo 

[0 0 9 7] y— *{l!lKItlle]SS8 0 1 i4, v'7M'^ 
*8 0 2, (A) 8 0 3, 7?f ( B ) 8 0 4, 

-g-li^s/f" (A) , (B) 0>ftpVK.-9->-71>:sy®tii 

5) «rlRrtixtfav\ y-hf!l^»IU8g8 0 7 

14, h Uv'X^ 8 0 8, /<?7r 8 0 9«rg!ttTV> 

S„ **i, ">7 h W-^^ 8 0.2, 8O8£LTf404 

so [0 0 9 8] *5US0flK:*3V-C, B*f SB 8 0 6 f4 

EL*^K»tC> 

iXTVS. rcOt#, EL*^ro^H(4*j^SlJffl)TFT 

[0 0 9 9] iixfey— ^«Kt(llH]K8 0 l*34'0 ! y- 
h{B!lil2«)lH]SS8 0 7»4£Tn9^*A4BTFT-ejg|ft£ 
tt, ±TO|h1SS(4B13 (A) {C^LfcEEMOSlHlSS* 
&*mtiLt LXMf&ZtlX^Z. ^JK^CMOSlHlSSf- 
tt^St^^m^U4«^±^oTL*5>6 5 , titiC 
MOS!a]!&SrIitS0g§{;:fflV^EL3§3fcggf4 9 5 
« <rom^^W*SP^»§H'CV>S<0-C, ^>NMOS 

tB\&&m^z ^ kx-mmm&commmtitfttf^tz t l 

TtJIi if Fp^S 1 14* b *t\\ 

[0 10 0] **5, H^LTV^/iV^^, jij^8 0 6* 
^A/T-y- hfflHE»lHllS8 0 7<OK*Ml||££ b^y- h 

^?>y- bft%-%&^>xmmn&iEmcMft£i£z> £ ? 

*«fi)ct1-So 
[0101] **5, ±IS«fig»4, M 5 ~H 7 LfcK 

so jtig^^o-cTFT^f^sa-rs- i^4omm-rs 
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?\ y*i3Eia*fti5©»3aiaii*riai— oiw»#±fc»j* 

[0 10 2] ££>{C, ELX^-Srftfll-rSfciOWSJt 

SSBlco^TBS (A) , (B) S:fflv^T»Mi-5. 4 
*>\ &SfcJfS CTB 5 ~H 8 T'ffll^fc*? -5§-£§lffl1-5„ 
[0 10 3] 19 (A) It E L^^-rc»^±^X*SrtTo 
fcttffi£^-r±EIIk HI 9 (B) f*EI9 (A) £A- 
A' T«)»fL.fcBfi5Et?*)5„ £MX*7ji£fiti8 0 1 « 
y-*«IZitllE]S§, 8 0 6 liiBSm, 8 0 7 hfiij 
Wmm&X'ib?). 9 0 1li*^-tt« 9 0 2lil 

1 f — /U*J\ 9 0 3 fi^ 2 -y— /i-UX-h V , 18 1 A- 
*f 9 0 2-CBI*ixfcrt«ttt»±»9 0 7 ^ISft^tV 

[oio4]4fc. 9 o 4i$y-*wmmm&8 0 IS 
t^y- hmmw)®&8 o 7 idA^^^5ffi^-*e^-t-5 

fc«x*>E*fc-C*>0, «AMfi45FPC (71/* 
i'^W7'!)yht-*y h) 9 0 5 frb V?*^*?? 
a ^^{f^-SrSttllS. 443, irt'l4FPCt«/T 
SJtTlrVfcV***, roFPCti±/!JyhEIS« (P 
WB) riS&flttftibJvC^-t'k&l^U TCP (Tape C 
arrier Package) <K>BBt 4oTV^T tftV\ C 
OG (Chip On Glass) f-i "9 I C 5rSS-h^H^ L-T 
*>&V\ • - 

[0 1 0 5] *KiW*ir43»t5EL^3t^Btitt, EL 
t*-C4<, -tftfcFPC, TCP>bL< 

[0 10 6] mmmm-^^xm 9 (b) 

I6ft{*:5 0 l<B±#fcttB3H»8 0 6, ^ 
- H»JK«lliSS8 0 7tfS7&j££;ft,-C43!9, H#SB8 0 6 
limSKSlJffllffl TFT6 04 H©h'W >-(C^6*UCgE 

4x5 0 ^-KffllSttlHlKS 0 7(inft*/HT 

F T 6 0 1 t n ft^MT F T 6 0 2 £ £r£I^-g-;fr-tt: 

[0 10 71 8^1415 6 3ttEL^iIi: LTttl 

fe-ra. H^mffi5 6 3<Dffimia&s<>4> 5 6 4 
asjf^&ix. mmm,m5 6 3±ic«els5 6 543^^ 

EL5Hf©li|S5 6 6^Jgfig$4xSo Hffi5 6 6li£ilj 
JRfc:#fflroe*£ LTt>«MBU «ft£flfl9 0 4 5rSft 

LTFPC90 5 jrm^Mu-ssg^ft-c^s. 
W9i8 0 BRtf^-hfllMliiai&so 7te-££fta* 

^li^TlHi 5 6 6tSZTf'<v v"<— v- 3 y||5 6 7f 

[0 10 8] *fc, »1 v/-M*9 0 2fcJ:9*'<*-tt 
9 0 1^9^iiT^5, 443, A/<-^9 0 1t 



(10) 

ELUfi (DF^RI fcfcfii-fa fc*l::*ffill&j6» h 4 Z> a* 
— D-«rK»tTfcAv\, -t LT, II ->-;Vtt9 0 2©rt 
*«£tt*tJfc#9 0 7#a5*£;h,-C^5. 443, 

9 0 2, £Mk#9 0 7t L-Ctt=:^*">3RfiffliSrffl 

t^c^jffiu^. ss 1 -y-^tt 9 0 2 5 
*rrt*«-«nnsrail L4v>tm-e*>5 r. t #3* b 

V\ #jh«-9 0 7cDrtgP(C»^}S?am : Sr'bo%K 

[0 10 9] EL^Srgp <fc 5ttTfS:ttC>tvfcitJfc 
.0 #9 0 7 Ht*^<-*t9 0 1 

^t5/7^fy^S«9 0 1 a<DUnt LTFRP (F 
iberglass-Reinforced Plastics) , PVF (jK !> f— 

wo7-f K) , #y ^xx/^fcttT^ y 

[0110] S fcte^ifcWTfttT'? 9 0 

la<Z>p>5ffilc<fcSK£LTK3?!8l (JMWfiKtt^-Y-* 
V K7^f 9 0 1b, 901c£2~30n 

m«>*3teRH"0>5. :o£5 4«*Itt, ^43 J: 

R9 0ibi;:«#« ttH«364S) SrlfiDtttt 

[0 111] *fc. £tlh*f9 0 7 %m\<^X$s<—tt9 0 
lt»*Lfc*. »lt*t9 0 7<Z>«E (KMS) £«5 
<fc 5 2 9 0 3 5„ IS 2 v—vM* 9 0 

31411 ->-/i4t9 0 2 tl^W^SrfflV^Sr t*St?# 
•5c 

[0 1 1 2] £LLro± 5 4«itT*E L^Sr»±W9 0 
30 7(citAi-5r t^i<9, ELKf^^SBd^fe^tCjg 
»t5: ir^-Ct, ELJf©» 

*S. &oT, ««tt<Oi«v^EL»**lt!6S»e>*tS. 
[0113] CHJfe^J 2 ) #HJ£#J-C-te. HIS^ 1 fC^ 
LfcEL %ft,mfS. t tt«4 5 «3t -C E L JK^f «r#± L 
^Jlco^THllO (A) , (B) £ffli>-0&9§1-5o 4 
43, H9 il5|-<Dfl5^t'oVNr{±(5]-0^^^5, 
1310 (B) ttEIlO (A) £A-A' -CftJWfL 

40 [0 114] £-f, **5S«?i)T*ttTFT43j;tJ«E L*^- 
Sr^fig-r^itfegk^l OOli Lty7^fs'^7^M 
10 0 la^ilffiSrftSltti: LT«*K (A#tttel±^ 
-f-lr^^ #>M) 10 0 1b, lOOlcf 

zi-t-a^? mm) Ufct©SrfflV^5. 443, 
f 3'^7-f;PA10 0 1aroSIHSS1100 1b, 1 

[0 115] *fc> !51fi«lfcf6oTEL*^-*-Cf^« 
LfcSffiic:, »lhtt9 0 7SrfflV^T*^-fi-l 0 0 2 £ 
50 |£ 19 #40-^50 *t 1 0 0 2 t L,Xhv° 7 
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7>f/Ul 00 2 a<D-tf\ffi&i%mig t LXlxMM (Aft 
4 ?*-tf^m) 1 0 0 2 b, 1 
0 0 2cX^-^^>V\^tih(D^m^^o # 
/<— W 1 0 0 2 (OSffi tt» 2 v"-/l4* 10 0 3 

[0116] c^tfe^j 3 ] mmm 1 k** 

^Tnft^iTFT6 0 1 Irf^^^aylt 
U nft^STFT6 0 2 > ^-{^f>^TFT6 
0 3*5j:0?m^3i»J»TFT6 0 4 fr^^s^S* * > hM 

[0117] tf, HJ£#»Jl^t£oTH5 (A) Otttt 
£^£o ^A 9 5/^fttl 0 0-1 5 0 nm^ft 

^iSSUl 10 1MU ^±lCn^^MTFT 
6 0 1 .bftSfgi^Uv^ h^*^ 110 2 SrJgric-t" 

s. (mil (a) ) 

[0 118] ftfc, h^** 1 1 0 2*rfflVv-Og 

ttK¥W*K5 0 3fc«JB«0>l 3K(-M^5^ (* 

jttS«-ett*o v) r 5 it 1 x 1 o is- 

5X10 17 a toms/cm3 (ft*WtCtt lXlO^lxi 
0 ^atoms/cm 3 ) a Vj&S8yjD£*Lfc«« 1 1 

0 3fc«tV#oV^gSJpSiX*^ofcffi«l 1 0 4» 

(12 1 1 (B) ) 

[0 119] fcfc, ISM^WHIMr^-^^i, 
itt^^ll 10 5-110 8£^J&-f 5 e - 
H^^Rl 1 0 Stti^n>»WM^tlti:t^1t 
H4fi 1 1 0 4 -CHMfc* it, N^ffcffil 1106-1108 

fiaKn^wtesnfcWK-cwriistu*.- ipfe, 

Hi l 0 5fe»tt«i:i- 6TFTtt^-ir*A«j«fl«K: 
sRny|i^tliftt\ tKf^Htv^tSXiO 
14atoms/cm3«T-Cfc 9 , 110 6-1108 

SrStte it5T F Tte^-r >^ 1 

X 1 0 l5 — 5X10 17 atoms/cm 3 (ft*WJ-tt 1X10 
16—1 X 1 Ol 7 atoms/cm 3 ) Oj|ft^SntV>5 0 
(Hi 1 (C) ) 

[0 12 0] rcD^^XSfi, SWiWlKlttittf&V^ 
**»W0>»£\ *»*Ki 1 0 5Srfflv^T*riE*ixfc 
nft^HTFTIi7^U-^3 >STFT (IP fey 

1 0 6-1 1 0 8SrfflV^T^$tbfcn^^r^^STF 
TfixyAy^^yMTFT (SPfe/ — e U t7Wn 
ft^STFT) £4S 0 

[0121] #»few«r**Lfc*a\ ±B*jfe-e»a 

MTFTSra^btts 0 3 (B) C/TtfcEDMO 
S 0*t:»*t8r i: #"C# So 
[0 12 2] 4*5, *SIJI6«"Ctt#n^«r*W*Mllt« 
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[oi23] &*3 X *xttMtt?tikfli 1 1> l < anttM 

[0 12 4] (IllfcttU) ***«-cii, y-^fflOIEli) 

nittft j: r/y- h«aigifjiEiK«:^:T esntft -eawt 

Lfc4&^^oV>Tiai 2 —Hi 4*rfflt^"CRWi-5o * 

[0 12 5] HI 2tty- hflOMu0fc^«-?ife5o H 
12{c4oV^t, l 0 0^4*— miBlbiaK©^^— *\ 

/<*7 7*fc 7 7 (WWMWB) *s*«ft 

[0126] hiiux^-^i o ostkuh-So 

Sf 102 I4f3-^ 10 0 (DAAfif« (»T, SIR 
20 Trfc*), :^tltAl, Al'<— (AlOl 

> A 2, A2/<- ( A 2 (DfiH^K 
teb^fB^-) , -An, An'<— (An««t 
fcfg-gO ^Ltl/^o fiPfex 2 n*©WUfc6*3fcA/T? 

[0127] »«aft<©**H:y- h«mB@»d»fea* 

So «^tfVGA«*<OB»«5S:t>o»&l4y- hffiH 
tfM 8 0#£45;fc#>, 9bit# (n = 9^taSi"a) 
T^f+1 8*©i«|ftM*ti5o mmmi 0 2I4@ 

30 1 3o^-r ^ fif^**- Mc*-t*ft#sreaii"5 0 hi 

3(c^i-J:5^, AioH«**:i i-fSfc, A2©« 
««H:2-1«, A3 0H«S»2-2(|, AnOltttt 

[0 12 8] ifc, 1 0 3 attSBlSONANDEIK 
(NANDir/P^t>V N 5) s 10 3bliS2i!©NAN 
10 3cli|ng(DNAND|HlKt*)Se N A 

n§Mgt*5o HPfe> *««tlif3-^10 0iS 
«»<0NAND[II&;&>fe4So 
40 [0 12 9] NANDlelSSl 0 3 a— 1 0 3 cte, 
nft*/HTFT 1 0 4 — 1 0 9 ri^fi^frSixTN 
AND@g&«r7B/*L-c^5o 4*5, HB8^tt2nfi(OT 
FT34SNAND0K1 0 3fc^V^feiXTV^5 0 n 
ft^STFT 1 0 4— 1 0 9(7)^^c^y— h 
gl02 (Al, AWK A 2, A2/< An, A 

[0130] wC0t#, NAND|HlKl0 3a[Cte^ 
t x Al, A2-An (Zihh&lE<DMVlWikV¥>J&) <0 

so T 1 0 4 - 1 0 6 fit. SVMcafc^fc9*Six-C*5 ^ * * 
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mw-*t LTAmas^ (v DL ) iiok:sm*£*i, 

fc, Al^- A2/^ An/<— (^tib^A^iltR 

t^STFT 1 0 7-1 0 9(t 2V^Jli£5lJ^ffi«S 
ixT*J9, @8«l:ttIt5nft*/HTFT10 9 

<75y— ^365]£iB:agj» (v DH ) l l 2te*M*£*u ho — 
A-OEB*»Cffi«-t"Sn?--ir*/H[TFT 1 0 70 

[0131] «_L<7) J: 5 ^ *3PJ{;i^TNAND[I] 
KttiS^J Stlfcni^nft^STFTfcitf 
ttWt«KS*lfcn«©n^Y*A'aTFT*r^tf. ffi. 
U niONANDHIBl 0 3a-l 0 3ctlbVt, n 
ft*/HT F T £ g&jgli (DjB^^ttt^tSft 
So IP^>, tBMl l ifii^-fi*L^aRSixftv^J; 
9(-*oT^f9, S^ttl 0 2fctttttfj*l 1 1MB** 

[0 13 2] 9cld, /^77ffll 0 lliNANDBBl 
0 3a-l 0 3cC0#^(C^LTlS^CO^^^r 1 1 3 
a~ 1 1 3c(CJ: 0 7gjjfc£iXTl^So flU<y7r 113 
a-11 3cttV>-ftltra— »5&"CfiV\ 

[0 13 3] Sfc, /<y77ll3a-113clinf^ 
^/HTFT 114 — 116 SrJB^TJKj*£*lSo 
-yfrbV>mtl1fcl 1 1 ftnft^/HTFTl 1 4 

(SlWnft^/HTFT) 0^-hi:lTA^*tl 
S G nft^/HTFTl 1 4ttjEm«lft (V DH ) 1 1 

-f><hi-5o n.ft^>lTFT115 (»,2© 

nft^/HTFT) ttjEMM* (V DH ) 1 1 7 

hiu *mas«i (v DL ) ii9^y^iu y-h 

Glftl 1 8£ KW^t LTftBM-^jRffiifco-^ 

So 

[0 13 4] gp^, *3895M*5V*T\ 113a 
-1 13c^lOnft^HTFT (n^Y^M'S! 
TFT 114) joiVfKlOn^-Y^uSTFTfclE^J 
^®fic*n, lo, Sl(Z)nf^/HTFTOKW 
ySry- h ^t§^20n^t^STFT (n^-r* 
«TFT 115) Sr^tfo 

[0 13 5] nft^lTFT 116 (I3(D 

nft^STFT) tt!ltyHI*l (Reset) £4* 

-stu Amws (v DL ) lH^y^tu 

(v DL ) l l 9 ttttNMIMI (GND) iLttfllfcft 

[0136] nft^iTFT 1 1 5 <7)^ 

■lr*/HB (WlttS) tnft^lTFTlUO 
^ir-*/Hi (W2tt5) t^rflfcttWi<W2 0|B« 

tc*5 »t S ^ * * ;«S«(OS s -e fc a o 

[0 13 7] /<y77H3 a^fb^tttfcOil «9 t?fc 
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S G 4-ra^^i i ifcA«EE4SJnAfeJxTv^5i#, 

nft*/HTFTl 14|j:t7ti 

i i 5BJH:*y«l (ft^/^M^tiTv^^ 
flt) -e*>5fc»* y-hEI»i i 8(^»Am«ilAi i 9 

[0 13 8] IllMl 1 llCjE«BE*JD*.fo 

*lfc»£\ nff^HTFT 1 1 4#*y*ISift 
So nft^lTFTlU^^fi 
io ^nft^HTFT 1 1 5<D^-^/M>I£ 9 t>*:#l^ 
fcft, hEU 1 1 8 (^Ittlj: n f t *;HT F T 1 
1 4«©HJAK5loa6*l, fe*»fcE«W»l 1 7(0 
«JEE*y- hK*ll 1 8fciDA.5>Jx5c 
[0 13 9] t£oT, hSd^l 1 811 Htfjilftl 1 

y^Sft ItfflVNS n f t^/HT F T^ty^ll: 

x.^nrv>si:#^^A«j£ mmoxj 

*k Ltffl^5nft^HTFT^7»*Si 
[0 14 0] ftfc\ nft^HTFT 1 1 GftjEWZ 
Ttfsy-fey h^-f y^tLTfflv^feixSo HP*>. 

hefti i 8(D»«»iiBd«»Tufcfc. y-fey H***r 

A^LTy-MaHl 18^«BE*JD^So fltnf 
f*/HTFT 1 1 6iifiStSrtt)t#S 0 
[0 14 1] H±<&± 5**«^y*- KflHMKilIIfciwJ: 

-*fl9Rftigft<0#lj*S:ia i 4 Hi4 Jc^try 

30 -^flBKBiaiStt^a-yi 2 1, 77f 12 2*5±i; 
^y77ttl 2 3«r&tf 0 ft*3. 73-^1 2 lfc±tf 

s<dt\ rrwPiiifiStSo 

[0 14 2] Hi 4IC^fy-^fflSB»lHl85<7>*^ 5 
y^l2 2tt*iaB(D5yf-l 2 4*3j:tf»2lB:Btf> 
9 3^1 2 5^£>ftS 0 »lSI©7^fl24 
*5ir;»29|(Z)7^f-l 2 511 ^miiDnf^ 
/HTFT1 26a-12 6 ct«S tt5«*^¥ffi^ 
-yM27 a XVI 2 7b S:*-tSo T^-^l 2 1 
40 3&>&<0lii;&fftl 2 8tt*Sa=y M 2 7 a Sr^fS 
miOnft^STFT 1 2 6 a— 1 2 6cOy- M£ 
A^l^tbSo *Sb\ m«:ffi§toSES"CfcSo 

[0143] 0ya.fi vga**o»^ y-*ga^£> 

*Slt6 4 0*tfc5 o m=l^S^I4NANDIsljSfc 
6 4 0iB&gift?K Sft*S»4 2 0* (lObit^ffl 
Si-5) Mi4S. U&>U m=8it6iM4N 

AND|HlKtt8 0it4^ iK54IRi»ttl4* (7 

bit#K*ais*ts) t^So hp^, y-^sa^o*^^ 

M*fct5i, M4NAND0||fi (M/m) fit* 
50 So 
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[0 14 4] -t LTx nff^lTFTl 2 6 a~ 1 
2 §c<OV — *\$&*\f : T*\t J %1fo (VI, V2--V 
k) 12 9(c8i$tl5o MP^x ffi^lg 1 2 8 dlEAE 
^SD^ibtL^^-'^^n^-y^/^TFT 1 2 6 a- 1 

it, nft^lTFT 1 2 6 a— 1 2 6 ctf>#* Jcg^ 
^iXfc^VrVlM 30a-13 0cfcl{SEf£jh,5o 

[0145] l2g|07^125tlM 
ftany H 2 7b?rtU MMtt^y M 2 7bttmffl 
Onfir^lTFT 1 3 1 a— 1 3 1 c"C?g)*;Stt5o 
nff^STFT 1 3 1 a— 1 3 IcO^ Ml^T 
7yf«t»13 2^S^ 7ym«132lC 
ftlffi^Di ?>il5 i -^1- n f t ^^IT F T 1 3 1 
a-13 lc^^y^it3fc6o 

[0146] =3 >-r 130a-130cC 

(R«f$*t-CV^fc«#3&S, n^/HTFT13 1a- 
1 3 1 c<D&*\Z&ffi£tl1t isfV-Vr 1 3 3 a— 1 3 3 

cfc«»Sixai:rai*K^y7r 1 2 3^£ffi;>}£ti 

y-*ei»i 3 4tcffi^$ix5o EA±^«t 5 4i^y 

[0147] a±(7)J:5^ nft^HTFTOW 
coic (ASWlcttTCPtKfiCOG) t-f%m& 

[oi4 8] c^tttts] #ni609-t?Hu y-*«B3ft 
ElgS*5J:Wy- HBBftiaBSrEfflNTFT (EINT 

FT) ioJ:t;DiNTFT (DlNTFT) 

[0149] 115 Mcy- HBB»iaK^J"efc5o 0 
1 5(:joV^, 14 0^«/7M/^^, Hl^NA 
ND0B», 14 2^<s/77»'(?*S. 

[0 15 0] n :t'>7 h I/^X^ 1 4 0 {40 4^1, 
f:->7hU^^^»i/TlttOTfo5o 4"f 
1 4 3tt^n s/^ft-^jft, 1 4 4teffife&SKteLfc*i3 
5>*«*I§U 14 5I41E«WII (V DH ) > 14 6tt«tt 
(GND) -C&5 0 **mi«t»B:i/7 h 

1 4 0SrJU*^S«**ffii: LTHocd^U y 
7 P 7 d ^/7 P |H]^ 1 4 7 a- 1 4 7 c»TStltV^ 0 ft 

[0151] 4fCs *^Wc:fc>VNT:7y y-fWy-f 
IfiJ&l 4 7afig|4^Lfc7 y 7 7 P 7P77 P |HK4 0 
OCMiSL, 7yy7 fl 7P5/7 P |flIKl4 7bfi7y^7 P 



(13) 

7y y^7ny^HIBi 4 7a-l 4 7cllElN 
TFmtfDlNTFT-CMSnSe 
[0 15 2] ^y ^7n 5/^[h18&1 4 7 aiC*5V^T, 
1 4 8 |j;ElNTFTt*y- M4* p y^\t^W \ 4 3 
fc«KRS;h/tl*5. 03 (B) ^M^EDMO 

SglKl 4 8a-l 4 8c#B4fc*i-J: 5 4E«"C*J* 
£tl5 0 ft*>\ 1 SOftlEmMM (VDH) T*fo«9, 15 

litmmmmm (gnd) -e*>s 0 

io [0 15 3] *fc, 7y s/^^ns/^IHKl 4 7 bttE 
SNTFT1 5 2(7)^-h^ Stt3& s Kett^ny^ 
«*M*1 4 4fc««*tLTV^4^Srlft»ttf7y ^7D 

y^iaKi 4 7atrai:ia»«j*T?fc5o 

[0 15 4] -t LT, 7 y >y?"7u*,7\B}&l 4 7 a<£> 

ffl^Hi 5 3jstt;7y y-?yvy-?m&\ 4 7 b^w 

^1 5 4I4NAND1IS1 5 5 a\Z&@i&tlZ> 0 ft 

NANDIelgSffil 4 HCttHo^NANDEIKl 5 
5a- 1 5 5c^|g^§ixTVN-5^ N HRfciiffift0>NA 
ND@Bj5^45. NAND0&l4~O<7):7y s/^7p 

20 ^ymm^-^m^x^m^i^r^^o nan 

DIhIKI 5 5a-l 5 5 cfiESNT F Tio it^D^NT 
FTflgrtSJlS. 

[0 15 5] N ANDOUK 1 5 5 alC*5l^T. EfNT 
FT 1 5 6 60^- 5 3tf&gR£*U y- 

NTFT15 7^iSjx5o */c, EINTFT15 
7^- M^ttttirtlH 5 4-#Saa$*U y-*t£f4E 
INTFT 1 5 6<D KW>4!<l(!Sfili _KWf ^fcltt. 
ffl^fcl 5 8#«ttS;|xSo DSNTFT159 

so oy-^ttjE«B*»i 6 ofc««Sii, y-hfcitfK 
WXiffiMi 5 8^«»Stb5o 

[0 15 6] LT\ NAND0K1 5 5 a^m^H 1 
5 8i4EDMOS|El£§ (-f ^lElKt^A/'etfi: 
^) 16 1al:ft«Stl5. ft*3, /<y77«514 2t 
(4-ElOGDE DMO S IhJPS 1 61a-16 lc^BI^SixT 
V^S, H§R^ttafR<Z>EDMOS|H!B^fcft5o 

[0 15 7] EDMOS!Hj8l6 1aiC*5V^ ESN 
T F T 1 6 2 ©y- h tta*H 1 5 8 V- 

xit&mMM (v DL ) l 6 3fcS8KS*t, Kv-f^HttH 

40 (H*$p(oy-ME«^ts^-rs) i6 4« 

tl5 0 Sfc. DlNTFT16 5^-h*5i^KK 
>-(iffl^^ 16 4 fcttttSti^ y-^ttIE«Rj|| 16 0 

[0158] y-xmmw>iBi9&<Dffij&$:m ui: 

016 KS-t-y— ^«B»iaK»4H l 5 \C7fkl,tc 

y- hffiSKtblUK^ !>7^7r^Fl65a-16 
5cS:fttt*PX.t«^tftoT*5«9, ? /7h^l 
4 0, NANDE1BMIM 4 1 *5 <fc W< y 7 7 *B 1 4 2(4 
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[0159] *nmmx-\±Y7i/*7T?- v i 

65a~165c£ LT E^N T F T «r^"J^~o^HtT 
*®.<'tzfr(DT.3tX&>Z>„ 16 6lilfft1f^ 

[0160] tr^>x\ *mmm\^&^x : fW)vm.Wi 

Zftom-et. 01 4f£TtftWLfc7-;/^l 2 2Jo < fctf/< 
-y^rasi 2 3£NAND[Uif§g|$l 4 l©7t^ltlltf 

Av\ *fc, SicXIfeftMlciH^-c, mi4(c^Lfcy 

1 2 ^yyyU \ 2 3<D^gfc|Ul 6 

[0 1 6 1] £l±<Di.o\C, nft^HTFTOW 

[0162] C^lfiM 6 ) *Sfel6«-ett, *HOE L 
*ttH«f£*3tt3B!&«5g©-t»J£Ell 01 
7 (A) IC&V^T, 170 l»ay- MfiiH, 1 7 0 21* 

y— xia^ 1703 (aimas^s 1 7 o 4 tt^ttflm 

(SMftWSUSli: L-Cfcftv*) "C*>5. 1 7 0 5~ 

1 70 8IJE1NTFT, 1 7 0 9, 1710I2DMN 
TFTfW. 1 7 1 lfiELiit^-T-fo9, El 

NT FT 1 7 0 8lCg^£4l,5. 

[0163] -mm(D*\c6m 

cOTFT^SSft, SRAM (^^r^ 'y^^y^AT^ 

TFT*J±oqgScWDSNTFTt?SRAMS:^l,-C 

•&*tl5T F TOfi&tlS&Ji/iV^ 

[0 16 4] £33, *£MffllOll3lMI!&0>4i£\ ESN 
TFT 1 7 0 5^^5/fynFTiLrIiU E 
INTFT.1 7 0 8&m,ffi,$mTFT t XsXfflfctZo 
Sfc, ESNTFT 1 7 0 6fc±U!DSNTFTl 70 
9*^^-5^^-^ BBS 4 ESNT F T 1 7 0 7*3i 
WDlNT F T 17 1 0ft>e>ft£'f W<— ^HJKirSrm 

[0165] $ btc. Hi 7 (B) f±0 1 7 (A) Id* 
LfcB£i-SHooH#*ft«SH*l 7 0 4&#»ft;L 

[0 16 6] fc*J, *«tMOiAtt, **«l~*l(t 

w 5 rov vf *u»*jfct nasi- a r. t a* pt 

[0167] [Hffi«7] &HmfcL<ttSaS«5K: 
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(A) Id^LfcEEMOSIs]^ 123 (B) K^UfcE 
DMOS [§]?§, 0 4IC*LfcV:7 > Wv f X? > 013C 

[0 16 8] fc*s, J: tt«*'<*MCF P 

pc©*i:pwb cyyvhBRas*) ^Ktte>*fcv> 

io S^t^tftcOt-rSo F PCK I C£&<?# 

ItfcTCP (Tape Carrier Package) ©fii^otV 1 
Tt|V\ COG (Chip On Glass) IC 

&mm±icmmvxi>&*,\ 

[0 16 9] (JlJ6tf!l8) *%w*nmi-z^htz-o 

T s TFTiLtlihy^y-FSTFT (ft*«lfcM: 
y U* — 'fST F T) f£tf-C'&<, #FAy-hlTFT 
(^SfW»CttiS»^^^S!TFT) &/HVT&&V\, * 

mo s f e t zm r. t fsrfg-efcSo 

2 o [0170] fc*5, *^J£^]ro«^li^J£« 1 ~||}f|{»J 
[0 17 1] CHJg0-!)9) L-cj&fcSJifc 

h7-Kv^vl-f^^7'W) , *— *-try- 

•yamTA, # — X^^", /-M^-yt;!/ 
^fa-;C, y-A«ts, «*ffi«n£ 0E-^/P=> 

*zfrhmM&&<r>M<fcm*m2 o, 02it£*-t-„ 

[0 1 7 2] 0 2 0 (A) fAEL-r^y Wr-fetf, 
ffifr 2 0 0 1, S«f^ 2 0 0 2, S*gB 2 0 0 3 
tf. #3S93<D38#&B t> L- < 2 
0 0 3fcffl^3r. t^T*#-5c *^Sl5 2 0 0 3fcE 

[0173] 11 2 o (B)ii t*y^-* y- 7 r-$> t) , frfc 

-.o 2 10 1, *^^5 2 1 0 2, ^jZAJim 2103, 

^yf2 104, /<yf y-2 1 0 5, S:^gi5 2 1 0 

^g|5 2 1 0 2icfflv^sr i^-ets. 

[01741020 (C) SVt'JZ /ViJ* 7tfct) , * 
fr2 2 0 1, *^«2 2 0 2, ^ISST52 2 0 3, *f^^ 

**3SR«:SI*»2 2 0 2l:ffi^5: t^ftS. 

[oi75]02o (d) temmm&&ffix.itmfo?$£. 

mm. (MWl:UDVD»4ifi) T-fot), *^2 3 0 
so 1, GAttfl: (CD, LDSfclJDVDf) 2 3 0 2, 
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&fM-< s/f-2 3 0 3, (a) 2 3 0 4, 

(b) 2 3 0 5^^tPo (a) i*z.bvxm&ffi 

««r**U (b) L-C^flMRSr**-** 

Sc^SS (a) , (b) ICfflVSr. ft*5, IB 

A$S3lft £*<>•£;£ *i 5 5. 
[0176] 120 (E) ttmttZU =«^f 
a — *t?*>«K *ft2 4 0 1 , ^SP2 4 0 2, 
2 4 0 3, HkftX'f 2 4 04, ^*!J^nyh24 

o 5 5r^tp 0 ^ISWro&ft&Bfc L< MMX*%SBtt 

«*»24 0 2tffl^5rt*st#5. 

i?a-^li7??'/»^*!l **S«tt ^*!) «r*9Kfc 

[0177] @20 (F) tts<— yf-/W=^tTa — 
fe 0 , 2 5 0 1, g& 2 5 0 2, S^gB 2 5 0 3, 

K 2 5 0 4 &*tr. _*»9!0>»#£SBt>L<l4 
JKSi3?jj*gfitt*S<$5 2 5 0 3lCfflV^^tm5, 

[0 17 8] ±ia««iS§*li-l'V^-^S' h^C 

AT V (^r-^rHf) ft if^lrHHf (i]i8l£iIC~C 
SdM $ titzm m i> - £ < ft 9 , *H-f&liti? 

SBftfflv^fc*^-. e L&ytmw.v>fc®m&* i #ftKft 

^fc^SHroftvlbiii^^WtgiftS. 

[0 17 9] £fc, EL»*36fitt»#L-C^5»#as 
*3tW»*s«*^ft<ft5J: 5fc 

Wiii*#WB*#-:*— ■ r-f *©J:? ftXSHUHB* 
££^5*^&KEL3S3t^B&fflV'>5*&£'fc:tt:, 

[0180] r^-eni2i (a) i43t#«is-e*>t>, * 
— »f^«rff 5 (»f£») 2 6 0 1, flm***1T3 
SMfc (I*****) 2 6 0 2 -Cfc 0 , »f^» 260 1*5 
J:t/flJ»**»2 6 0 2 fiSijiSSB 2 6 0 3T-i!££LT^ 
-5. £fc, HfW2 6 0 1 fctt*J*A*tt2 6 04, g 
(H-2 6 0 SiWKttfcft, flMR«*%«V2 6 0 2fctt* 
]*tti*«S2 6 0 6, ^*SB2 6 0 7 *S|a»t5>ixTV^5. 

[0181] *f^©i*ift L< I4^b b b^*SBI4 
^^42 6 0 7lCfflt^r £^T*#5o ft*J, ^Si5 2 
6 0 7l:ELl*il^fflV^f^, 

[0 1 8 2] 02 1 (A) \Z7F\s1tm$rm&V>&&. & 
?r^2 6 0 4 CffiV^fcE L**8iKNMO SiBtt 
(NMOStVt) «rrt«E**, JtttfcL 
t5rt T*ttffl#^iiEi-S^.liEv-^7 i Affliffi* 
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*imb ft 3 1 b r t 5„ 

[0 18 3] Sfefc, »f^Myf2 6 0 5lr«fflLt 

fc, «FfSLfc«FlC^IS52 6 0 4<0»aSrJblf, ilSf 

LfttM&O fSrafPJft-e^as^fciftS J; 5 ft^te^ 

[0184] 4t. B21 (B) l±*- 7*-f^"C*>9, 
g#2 7 0 1, S*§B2 7 0 2, Jftfts*^ ff2 7 0 
3 , 2 7 0 4 *-£tr. *»W©«*3fi«t L< ttffi&& 
*^BI4a^95 2 7 0 2fcffl^5w £^-C#5o 

^h) K:fflV>Tfc&V\, ft*3, *^Sl5 2 7 0 4CELS 

Sit feixSo 
20 [0 18 5] «±tC^Lfcm»^*tt, 

t>T*#5 0 **«K:EL**§SB«:Jfl^S»£\ tt^S 

[0 18 6] A(*:«ltH:**»fcfflV^EL»3tSEBK 

CCD (Charge Coupled Device) S - t XMM - 

so t?#S= ttffl^ttttffllWIWWS'Sfcit^-Ca^h?^ 
hit"? 1 0 0 ~ 1 5 0 <DW S $ ^5S^T* # jx«P3Hft < 

otLZkifi-eimx-bZ. 

[0 18 7] £1±0«{C, *^K»jgffl©ffltt@*TJ!S 

<, tbt><4>z>ftm<D%,%&M,icm^zzktf°imx'b 
-s. *njfe«fijom^i§=a:tt3iiS€»ji~5(ovN-f^ 

40 fiV\ 

[0 18 8] 

tjfifit5ii*t?*, iSft*sW5<*flBft»3t36BS: 

5 ^ffi ft m^SI A Sr^ttl-Srir^^pj^iftSo 
[Effirofffi^fttii^] 

so [H2] &ytmB.<ownuo®ftmf&&7Firffl B 
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[03] 


NMO S @8S»«^5r*-r0o 


[013] 




[14] 




^i"0„ 




[05] 
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